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ENGINEERING SNAPSHOTS

L (v
DEAN'S LETTER

When | reflect on the incredible strides we’ve made in innovation and
the groundbreaking inventions that have transformed our world, |
am filled with awe and pride. At the Cullen College of Engineering, we
are not just part of this evolution; we are driving it forward, shaping
the future with every breakthrough and discovery.

In this issue, we are highlighting the remarkable work happening
within our community. Each page tells a story of progress and vi-
sion, highlighting how our collective efforts are paving the way for a
brighter future.

We begin with an exciting exploration of "The Future of Aerospace
in Space City." Houston's status as a burgeoning aerospace hub is
no accident. Our college’s innovative research and visionary projects
are setting new benchmarks in space exploration. From developing
cutting-edge technologies to forging pivotal partnerships, our work is
not only advancing the field but also establishing Houston as a leader
on the global stage.

Next, we delve into "Innovating the Road to Student Success." Our
commitment to transforming the student experience is evident in the
creative programs and strategies we are implementing. By integrat-
ing personalized learning approaches, robust mentorship, and sup-
portive resources, we are empowering our students to achieve their
fullest potential. Our focus is on nurturing talent and preparing the
next generation of engineers to meet the challenges of an ever-evolv-
ing world.

4 PARAMETERS Fall 2024

Finally, we highlight "Climate Smart Biotech," showcasing how our
groundbreaking research is addressing some of the most pressing
environmental issues of our time. Our engineers and scientists are
at the forefront of developing sustainable biotech solutions that not
only drive progress but also contribute to a healthier planet. This
work reflects our dedication to innovation that harmonizes with our
commitment to environmental stewardship.

As | look at the work being done by our faculty, students, and alumni,
I am continually inspired. Your passion, creativity, and dedication are
what make Cullen College of Engineering a beacon of innovation.
Together, we are not just imagining the future; we are creating it.

I hope you find this issue as inspiring and exciting as | do, and that it
ignites in you the same sense of possibility and potential that fuels
our work every day.

Sincerely,

Pradeep Sharma
Dean of the Cullen College of Engineering
Hugh Roy and Lillie Cranz Cullen Distinguished University Professor
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ENGINEERING SNAPSHOTS

15 YEARS BACK...

0 N T H E Metin Akay and Abdeldjelil “DJ” Belarbi joined the faculty
of the Cullen College of Engineering, in the Biomedical and
Civil & Environmental engineering departments, respective-
ly. Both remain at the college to this day. Akay is the found-

ing chairman of his department. Recently, he received sever-
BY STEPHEN GREENWELL al honorary degrees from international universities. and he
is one of 50 top scientists to publish a roadmap for ground-
breaking research to transform the landscape of medicine in

A look back at past PARAMETERS stories and interview subjects, and what those Cougars are up to now... the coming decade.

9 YEARS BACK...

The Cullen College of Engineering was gearing up to
be one of the prominent programs involved with the
launch of the University of Houston at Katy. The Katy
campus offers students an “engineering academy,”
which allows students to be enrolled concurrently
at the nearby Houston Community College and UH.
As long as students meet all course and GPA require-
ments at HCC, they can seamlessly transition into
pursuing an engineering degree at Cullen without
OF ENGINEERIMG going through the formal transfer process. Now sev-

i ERCEM eral years into the development of the Katy campus,
the first cohort of students have graduated with their

engineering degrees. 20 YEARS BACK...

The Cullen College of Engineering produced its first ever vid-
eo for this edition of Parameters. Available in the Quicktime
format, the six-minute presentation features interviews with
Raymond W. Flumerfelt, dean of the college at the time,
voiceover narration from John Lienhard, and interviews with
professors like Stuart Long. It was produced by Harriet Yim,
who remains with the college's communications office. Visit
our YouTube account to see some great visuals from the past
featured in this video!

10 YEARS BACK... ' Parameterd I

The alumni spotlight was on Jim Kaucher, then the vice HUHSTHH‘S
president of Tech Services & Supply Chain Management at a
Cheniere Energy, Inc. A Mechanical Engineering graduate H I D D E N
from Cullen, he spent 30 years at M.W. Kellogg, which was
renamed KBR following a merger in 1998. His work with H E R O E S
LNG was highlighted as a way to explain the burgeoning

market for that form of fuel. According to the International
Group of Liquefied Natural Gas Importers, trading of LNG ﬂ' :’ ﬂ $‘ﬁ “ ﬂ
was first measurable in 1971, at a rate of 2.6 million tons. In
2000, this was still relatively low by the scope of the global A WLEEEEEE ) —
energy market at 96.24 MT, but this swelled to 239.18 by

2013. In 2023, trading of LNG reached a new peak of 401 .
MT. Kaucher retired in May 2016, and lives in the Houston
metro area with his wife, Lynn. The couple established the
Jim and Lynn Kaucher Endowed Scholarship to support un-
dergraduate students in the greater Houston area.

6 PARAMETERS Fall 2024 University of Houston Cullen College of Engineering 7



ENGINEERING SNAPSHOTS

IN THE MEDIA SPOTLIGHT

INSPECTIONS WITH FOX 26
HOW

GREEN

Shortly after the tragic collapse of the Key Bridge in Baltimore,
Dr. Vedhus Hoskere, an assistant professor of Civil & Environ-
mental Engineering at the University of Houston, sat down with
Fox 26 to discuss the role of bridge inspections, the need for
better pier protection systems, bridges in the Houston area, and
how his recent research on developing digital twins might help.

EVs can only be as green as their power grid. KPRC 2
sat down with Dr. Harish Krishnamoorthy, associate

k https://www.linkedin.com/posts/vedhushoskere_sharing-some-of- TO U P DATE |TS : Er(;):s:;gracr)zaeleexc;::ta'ltznlgacrzrr;]%lxegrzgrg] T:ee rTlgfazngc:ij
my-thoughts-on-the-tragic-activity-7178792451376078848-To1j2utm_ FRACKING BAN ¢ is. Krishnamoorthy shared that the Texas power grid is
source=shareutm_medium=member_ios :  very green, and in comparison, an EV from manufactur-

Birol Dindoruk, a professor of petroleum engineering ing to the end of its life cycle will emit 18 tons. While the
at the University of Houston, was featured in an Asso- difference might seem small now, with continuous im-
ciated Press article discussing how New York updated : provements in battery production for EVs, CO2 emissions
....................................................................................................................................................... Its fracklng ban to include IIqUId Carbon dloxlde and g COUId be CUt even more by the year 2030.
water. :
k https://apnews.com/article/carbon-diox- k https://www.clickzhouston.com/news/
A LOOK INSIDE ONE OF MANY ide-fracking-new-york-drilling-3a062e- local/2024/02/08/how-green-is-the-power-
57¢55f2a5bes3dasds8e1d3698 grid-an-expert-breaks-it-down/

WAYS TO RECYCLE PLASTIC

For several weeks, ABC13 Meteorologist Elyse Smith covered how the
City of Houston manages recycling, specifically looking at how plas-
tic is recycled. Megan Robertson sat down with Eyewitness News
to discuss mechanical recycling. This is a process where recycling is
sorted to separate the plastic. Then, the plastic is chopped, melted

CRACKING DOWN

in an extruder, and shaped in an injection molder. While the process ™ Stores are starting to crack down on out-of-control returns. Barbara Stewart,
does make plastic recyclable, sometimes the quality of the plastic - F - chair Of. the Human Development .and Consumer Sciences Department, sat
can be impacted. Robertson went on to explain that recycling plastic ‘:-T-“' down with Fox 26 to share .how retailers arg limiting returns and best practices
is harder than it looks because of how many different kinds of plastic shoppers should keep in mind when returning products.

there are. ' .

. . L https://www.fox26houston.com/video/1413334
cycling-ways-to-recycle-plastic-universi-

ty-of-houston-lab-process-sorting-facili- =
ties/14813943/

khttps://abc13.com/post/mechanical-re- ‘F k

[k | View Cullen College videos online at youtube.com/UHCullenCollege °Y0uTuhe
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COLLEGE NEWS

FOUR MORE FACULTY MEMBERS AW ARDED
PRESTIGIOUS 2024 NSF CAREER AWARD

From the National Science Foundation

BY RASHDA KHAN

Xingpeng Li

BY RASHDA KHAN

Xingpeng Li, is an assistant professor of Electrical and Computer
Engineering at the University of Houston, is working on a solution
that will allow seamless integration of renewable energy sources
with the rest of the power grid without causing any problems.

Li is the one of the latest recipients of the Faculty Early (CAREER)
Award from the National Science Foundation for his proposal,
“Frequency-Constrained Energy Scheduling for Renewable-Dom-
inated Low-Inertia Power Systems.” The goal of the project is to

10  PARAMETERS Fall 2024

ensure that evolving power systems can continue to operate ef-
ficiently and stably while supporting fast-growing wind and solar
generation.

Li’s research interests include planning and operations of various
power energy systems including bulk power grids and microg-
rids. He leads the Renewable Power Grid (RPG) Lab at UH. He is
also the Associate Director of the Power Electronics, Microgrids &
Subsea Electrical Systems Center (PEMSEC) at UH.

His lab focuses on energy security, transition, and transmission
for both onshore and offshore energy systems. With a goal to pro-
mote renewable energy-enriched future power grids, the group
proposes new models and algorithms to improve the efficiency
and security of energy systems. The lab’s work also contributes
to net-zero energy systems by facilitating grid integration of re-
newables and green hydrogen.

Marzia Cescon

BY STEPHEN GREENWELL

Marzia Cescon, the David C. Zimmerman Assistant Profes-
sor of Mechanical Engineering, has received funding for her
National Science Foundation (NSF) CAREER proposal, “Da-
ta-Enabled Neural Multi-Step Predictive Control (DeMuSPc): a
Learning-Based Predictive and Adaptive Control Approach for
Complex Nonlinear Systems.”

Cescon described her field of expertise as automatic control -
technology that controls processes in order to achieve desired
behaviors.

Cescon’s research is concerned with the design of methods and
tools to make a system behave in a desired way, while adapt-
ing to changing conditions and context, and ensuring safety at
the same time. “We achieve that by harnessing data collected
with available sensors from the system and its environment to
enhance the traditional feedback control loop rooted in mod-
el-based design with learning enabled components. We apply
the tools that we develop to the automated glucose regulation
in people with type 1 diabetes and to the safe and assured au-
tonomous operation of vehicles such as satellites and quadro-
tors drones.”

‘ Mim Rahimi

=

w BY STEPHEN GREENWELL

Mim Rahimi, is an assistant professor in the Civil and Environ-
mental Engineering Department at the Cullen College of Engi-
neering, has received a National Science Foundation CAREER
award for his research proposal into liquid-liquid interfaces for
electrochemical carbon capture research.

His research proposal is “Leveraging Liquid-Liquid Interfaces for
Innovative Electrochemical Carbon Capture.” It was selected for
$537,719 in funding, with research running through August 2029.

“The project aims to advance electrochemical carbon capture
(ECC) by employing engineered soft interfaces at liquid-liquid

interfaces between two immiscible electrolyte solutions,” Rahimi
said. “This novel approach addresses current ECC process per-
formance limitations, such as the reliance on costly ion-selective
membranes and oxygen gas sensitivity. These engineered inter-
faces will be developed and optimized for enhanced CO2 separa-
tion performance and system energetics.”

This is the second significant grant that Rahimi has earned for
his research into electrochemical carbon capture in the last two
years. In 2023, he received $250,000 in funding from the De-
partment of Energy to create electrochemical tubes to remove
dissolved inorganic carbon from synthetic seawater.

Renita Horton

BY ALEX KEIMIG

Renita Horton, assistant professor in the Cullen College of En-
gineering's Biomedical Engineering Department, has received a
National Science Foundation (NSF) CAREER Award in the amount
of $522,253 for research concerning congenital cardiac fibrosis
and vascular cell dysfunction, with support through 2029.

Her proposal ",Congenital Heart on a Chip: Investigating Me-
chanical, Biomolecular, Cellular and Tissue-Level Mechanisms in
Cardiac Fibrosis," aims to investigate "how different cells in the
heart respond to chemical and mechanical signals that cause car-
diac fibrosis", or the formation of scar tissue within the heart, via
two- and three-dimensional chip-based models.

"Chip platforms offer benefits that live models wouldn't neces-
sarily be able to give us," Horton said. "We can do quite a bit
more manipulation with a chip model than we can with animals
or people, so | see it becoming a more prominent mainstay when
it comes to investigating complex disease processes."

The organ-on-a-chip model allows researchers like Horton to iso-
late cells from whole-organs. This creates a simplified platform to
better showcase potential direct effects, which can be challeng-
ing with whole organisms. These can include key processes of
disease onset, many of which begin before an individual is ever
diagnosed and are therefore difficult to study in their entirety. %

University of Houston Cullen College of Engineering 11



COLLEGE NEWS

\
! DOING THE DIRTY

The U.S. Department of Agriculture’s National Institute of Food
and Agriculture has chosen a University of Houston project as
one of 12 nationwide aimed at improving soil health and pro-
ductivity through innovative tools and techniques. The UH proj-
ect will help develop a new nutrient management strategy to
grow crops in poor-quality soils and to have higher resistance
to climate change.

Healthy soils are like vibrant ecosystems that support plant and
animal life, improve water and air quality, and boost the overall
health of plants, animals and people.

At the University of Houston Cullen College of Engineering
Technology Division, Abdul Latif Khan, assistant professor,
spearheads the project selected by NIFA. His project, adapting
and implementing naturally occurring nutrients to understand

12 PARAMETERS Fall 2024
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soil and plant systems, has lofty goals: It may not only solve
several agricultural productivity issues, but may also do no less
than improve carbon capture and storage, which can be an ide-
al strategy to overcome the impacts of climate change.

A combination of factors — including changes in rainfall pat-
terns, increased incidences of drought and unprecedented
heatwaves - have all led to soil salinization, a condition where
salt builds up in the soil, making it harder for plants to grow.

Over time, this salt can accumulate in the soil, which can harm
plants by making it difficult for them to take in water and nu-
trients.

In the end, the crop’s growth and food production will be affect-
ed, which can be especially detrimental for crops that provide
both income and essential nutrients.

Silicon is a quasi-essential soil element widely distributed in
the earth’s crust and accessible to plants as silicic acid, which
can improve plant growth, photosynthesis and resistance to
drought and heat. Very little is known about how silicon can
influence carbon storage and capture in saline agricultural soils.

“This project will help us learn how silicon affects the way car-
bon is stored in the soil around plant roots, called the rhizo-

rl-.II ¥ .- | E ™y '1"

Wagar Ahmad, Lucille Owens and Nasir Khan work with equipment measuring sorghum plants.

sphere, when there’s too much salt,” said Khan. “We’ll also find out
how silicon moves into the parts of soybean plants that grow above
the ground.”

Khan will also examine how silicon affects soybean plants when
they're under stress from too much salt in the rhizosphere, explor-
ing how the plants’ bodies and their internal processes at the mo-
lecular level change in response to silicon.

The project research will help develop a new nutrient management
strategy to grow crops in poor-quality soils and increase their resis-
tance to climate change.

Co-investigators of the project from the University of Houston are
Venkatesh Balan and Shuhab Khan from the Department of Earth
and Atmospheric Sciences. Also on the team are Ram Ray, Prairie
View A&M University and Ayalew Osena, UNC Greensboro.

»,

Abdul Khan, assistant professor of Biotechnology, in one of the plant research greenhouses.

University of Houston Cullen College of Engineering 13
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UH OPENING AER@SPACE

'-'_NGINEERING RESEARCH (:_"*NTER
 WITH §5M NASA GRA

With a multi-million-dollar grant from NASA, the
University of Houston will open an aerospace en-
gineering research center to support the space
agency's strategic goal of extending human
presence on the moon and Mars for sustainable,
long-term space exploration, development and
utilization.

The center will be called NASA MIRO Inflatable
Deployable Environments and Adaptive Space
Systems (IDEAS2) Center at UH. The $4,996,136
grant is funded by the NASA Office of STEM En-
gagement Minority University Research and Ed-
ucation Project (MUREP) Institutional Research
Opportunity (MIRO) program. MUREP also sup-
ports another of NASA’s goals - to develop a tal-
ented and diverse aerospace workforce and build
the next generation of space explorers. NASA is
awarding approximately $45 million to 21 higher
education institutions to help build capacity for
research.

“The vision of the IDEAS2 Center is to become
a premier national innovation hub that propels
NASA-centric, state-of-the-art research and pro-
motes 21st-century aerospace education,” said
Karolos Grigoriadis, Moores Professor of Me-
chanical Engineering and director of the Aero-
space Engineering Graduate Program at UH, who
spearheaded the effort and will lead the center.

Researchers at the IDEAS2 Center will work
closely with the Johnson Space Center to contrib-

@@ Our mission is to

establish a sustainable nexus of
excellence in aerospace engi-
neering research and education
supported by targeted multi-in-
stitutional collaborations,
strategic partnerships and
diverse educational initiatives.

%)

- KAROLOS GRIGORIADIS

;
-t

Karolos Grigoriadis

ute to the robust, scalable orbital and surface in-
frastructure and operational autonomy that will
enable humans to live and work in space, estab-
lish a lasting presence on and around the moon,
and pave the way toward Mars exploration.

“Our mission is to establish a sustainable nexus
of excellence in aerospace engineering research
and education supported by targeted multi-in-
stitutional collaborations, strategic partnerships
and diverse educational initiatives,” Grigoriadis
said.

The center will collaborate with Texas A&M Uni-
versity, Stanford University, Houston Community
College, San Jacinto College and industrial part-
ners Boeing, Axiom Space, Bastion Technologies
and Lockheed Martin.

“The center’s research-integrated educational
activities will encompass graduate, undergradu-
ate and middle/high school students, providing
opportunities for research, experiential learning
and STEM engagement in aerospace to excite
their imagination, enrich their education and
promote their pathway to aerospace careers,”
Grigoriadis said. ¥

University of Houston Cullen College of Engineering
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3 MITLION errr runos New
SCHOLARSHIPS FOR WORKING STUDENTS AT UK

BY BRYAN LUHN

A new, $3 million gift will help reinforce the University of
Houston’s long-standing mission to provide students with
a world-class education and ensure they are given every
opportunity to succeed in and out of the classroom.

The Houston Works Scholarship Fund will provide scholarship
support to working junior and senior students in all majors
at the Cullen College of Engineering and select majors in the
Technology Division.

“It is no secret that the University of Houston is home to hard
working students, and that goes double for those Cougars
holding down full-time jobs while taking classes,” said Diane
Chase, senior vice president for academic affairs and provost
at UH. “This generous gift will provide support for many of our
Coogs balancing school with professional obligations. Beyond
its impact at UH, it will bolster our region by helping future
leaders focus on their studies and prepare to make an impact
within their respective communities.”

The generous gift is a significant step in the Uni-
versity’s larger effort to raise $300 million for
scholarships.

16 PARAMETERS Fall 2024

“Scholarships are more than financial support; they are a tes-
tament to the belief in our students' potential,” said Eloise
Brice, vice president for advancement and alumni at UH. “By
supporting working students, this generous gift reaffirms our
commitment to their success and creates a legacy that honors
the University’s core values of hard work and commitment."

Funded by an anonymous donor, the scholarship award for
full-time students who work at least 20 hours per week will be
$4,000 per academic semester, or a maximum annual award
of $8,000.

"Thanks to this gift, our students are not just learning, they are
innovating, leading, creating, exploring and discovering,” said
Pradeep Sharma, dean of the Cullen College of Engineering.
“This gift will allow the College to continue graduating talent-
ed students to meet the needs of the industry."

The Houston Works Scholarship Fund:

Aims to empower working students to achieve their academic
and career goals. Donations to the fund, which will be matched
dollar-for-dollar up to $1 million, will make a lasting impact on
the lives of students and contribute to the development of
a skilled and educated workforce, further strengthening our
community and society. ¥

4 CULLEN EMPLOYEES
HONORED WITH UH AWARDS

Four staffers at the Cullen College of Engineering have been recognized and
awarded for their exemplary work as employees by the University of Houston.

JAE-HYUN RYOU LILA CARDEN

=

Assistant Professor
Construction Management

Associate Professor
Mechanical and Aeropsace Engineering

Assistant Professor Assistant Professor
William A. Brookshire Department of

Chemical & Biomolecular Engineering

University of Houston Cullen College of Engineering

Human Development and Consumer Sciences
T —
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CITY OF-HOUSTON

“CEPEBRATES CULLEN COLLEGE
OF ENGINEERING DAY . &

BY STEPHEN GREENWELL

A celebratory contingent of cougars took
over city hall on the afternoon of Tues-
day, June 4, 2024, as the Houston City
Council issued a proclamation for Cullen
College Day.

The proclamation was sponsored by Sal-
lie Alcorn, At-Large position 5, and Fred
Flickinger, District D councilman.

“The City of Houston is globally known
as one of the world's leading engineer-
ing and technology cities, and it is also
recognized as a place where global busi-
ness thrives,” Alcorn said, reading from
the proclamation. “The Cullen College of
Engineering at the University of Hous-
ton is a premier institution of higher
education that aims to transform lives,
organization and society, founded on

Zafar “zaf” Tahir, a successful busi-
nessman and lawyer that earned his B.S.
in electrical engineering from Cullen in
1984, thanked the council for the honor.
He noted that he was grateful for the op-
portunities that he had been provided by
the city and by the university.

“I think I'm the luckiest Houstonian,” he
said. “I'm an immigrant who went to the
University of Houston college of busi-
ness, college of engineering. This town
really make you part of it. | wouldn't be
anywhere else.

He was followed by Pradeep Sharma,
Dean of the Cullen College of Engineer-
ing and Hugh Roy and Lillie Cranz Cullen

o [

Distinguished University Professor. He
also expressed his gratitude toward the
council for the honor.

“Our talented engineers come from
many diverse backgrounds,” he said.
“We are local, but we offer world class
education with global passions.”

He added that with the city's support,
the College could build on its areas of
strength in both engineering and tech-
nology.

“I'm confident with your support, the
Cullen brand will be associated as the
same quality brand as the City of Hous-
ton,” he said.

IR :
d Zafar"Zaf"Tahir

Gullen moves up a spot in
2024 U.S. NEWS GRAD
SCHOOL RANKINGS

BY STEPHEN GREENWELL

The University of Houston's Cullen College of Engineering is
now ranked at 68th overall in the latest yearly rankings by the
U.S. News & World Report of Best Engineering Schools.

“I'm thrilled that the College has improved in the latest U.S.
News and World Report rankings, but our journey upwards will
continue unabated,” said Pradeep Sharma, Dean of the UH
Cullen College and Hugh Roy and Lillie Cranz Cullen Distin-
guished University Professor. "Our vision is to make us a des-
tination college for engineering and technology in the state of
Texas and beyond.”

The University of Houston's Cullen College of Engineering is
now ranked at 68th overall in the latest yearly rankings by the
U.S. News & World Report of Best Engineering Schools.

“I'm thrilled that the College has improved in the latest U.S.
News and World Report rankings, but our journey upwards
will continue unabated,” said Pradeep Sharma, Dean of the
UH Cullen College and Hugh Roy and Lillie Cranz Cullen Dis-
tinguished University Professor. "Our vision is to make us a
destination college for engineering and technology in the state
of Texas and beyond.”

The Industrial Engineering program had the biggest jump for
individual departments, moving up six spots to 44th overall.
Petroleum Engineering remains in the Top 10 nationally, im-
proving two spots to seventh overall. Chemical Engineering
improved four places, to No. 30, and Electrical Engineering
moved up three spots, to No. 82. Mechanical Engineering
moved up one slot, to No. 70. £

CULLEN TOL

EMCINERER]
s ¥

Dean Pradeep Sharma an

research and offering a state-of-the-art
student-centered education that is ac-
cessible and affordable.”

EACH DEPARTMENT OF THE COLLEGE, AND ITS RANKING:

« Biomedical Engineering — No. 9o

» Environmental Engineering — No. 71
e Industrial Engineering — No. 44
 Materials Engineering — No. 91

» Mechanical Engineering — No. 70

« Petroleum Engineering — No. 7

Whitmore acknowledged Alcorn's excite-
ment for the proclamation and added in,
joking, “UH sure gets you excited! But
once again, you're showing how import-
ant UH is to our community.”

e Chemical Engineering — No. 30
e Civil Engineering — No. 69
« Electrical Engineering — No. 82

18 PARAMETERS Fall 2024 University of Houston Cullen College of Engineering 19
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PHYSICS-BASED
PERCEPTION

Pradeep Sharma Wins
Cozzarelli Prize For Paper
On Musical Perception

BY LAURIE FICKMAN

MODEL FOR MUSICAL

When Pradeep Sharma,
Hugh Roy and Lillie Cranz
Cullen Distinguished Univer-
sity Professor of Mechanical
Engineering and dean of
the Cullen College of Engi-
neering, won the Proceedings of the National
Academy of Sciences (PNAS) 2023 Cozzarelli
Prize, it was music to his ears on different oc-
taves. First, his paper is the only winner in the
Engineering and Applied Sciences category
chosen from more than 3000 research articles
that appeared last year in PNAS. Another key
for Sharma'’s concerto of cheer is because the
paper examines the complex phenomenon of
musical perception and begins to answer the
incredibly complex question, ‘Why do some
people hear music better than others?’

There is no treble in seeing the full expression
of originality in Sharma’s article, “A minimal
physics-based model for musical perception,”
in which he examines why some people, en-
tirely untrained in music, can listen to a song

Variation in the
physical properties of the
auditory system, such
as the hair cells of the
internal ear, may partially
account for differences in
people’s ahility to per-
ceive musical tones,

- PRADEEP SHARMA

))
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and replicate it on a piano with unnerving ac-
curacy. What enables some to “hear” music so
much better than others?

“Variation in the physical properties of the
auditory system, such as the hair cells of the
internal ear, may partially account for differ-
ences in people’s ability to perceive musical
tones,” reports Sharma in the article.

Sharma and team developed a physics-based
model of the mechanics of the hair cells of the
inner ear to understand how it perceives mul-
tiple tones and its ability to clearly distinguish
between two pitches.

“The physics-based model explains how the
geometry and electromechanical properties
of hair cells may influence musical percep-
tion. The model also explores the impact of
factors external to the auditory system, in-
cluding medications such as ibuprofen,” Shar-
ma notes. &
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Alamgir Karim .

Cullen Researchers Explore Sustainab

le Future

BY RASHDA KHAN

In the quest for more efficient and sustainable
energy solutions, a multi-university research
team has reached a significant milestone in
capacitor technology. Researchers from the
University of Houston, Jackson State Univer-
sity and Howard University have developed
a new type of flexible high-energy-density
capacitor, which is a device that stores ener-
gy. Though the prototype device is just 1-inch
by 1-inch, scaled-up versions of this ground-
breaking innovation could potentially revolu-
tionize energy storage systems across various
industries, including medical, aviation, auto
(EV), consumer electronics and defense.

“High-energy and high-power capacitors are
essential for a reliable power supply, especial-
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ly as we shift to using more renewable energy
sources. However, current dielectric capaci-
tors don't store as much energy as other types
of energy storage devices such as batteries.
The higher power density of capacitors makes
them more attractive for a multitude of appli-
cations as compared to batteries,” said Alam-
gir Karim, Dow Chair and Welch Foundation
Professor of Chemical Engineering at the Cul-
len College of Engineering. He was the faculty
mentor on the team.

In this study, the researchers designed a new
type of capacitor using layered polymers
with oriented 2D nanofillers. They used me-
chanically exfoliated flakes of 2D materials
as nanofillers. The researchers maximized

energy storage by arranging these materials
in specific layers, creating a sandwich-like
structure to improve capacitor performance.
The resulting sandwich is ultra-thin, thinner
than human hair. This new design showed
improved performance with higher energy
density and efficiency than capacitors with
randomly blended-in nanofillers.

"Our work demonstrates the development
of high energy and high-power density ca-
pacitors by blocking electrical breakdown
pathways in polymeric materials using the
oriented 2D nanofillers," said Maninderjeet
Singh, who earned a Ph.D. in chemical engi-
neering at UH last year and is the first author
on the paper along with Priyanka Das from

Fabrication of oriented 2D nanomaterial-based polymer

Jackson State University. "We achieved an ultra-high energy density of
approximately 75 J/cm3, the highest reported for a polymeric dielectric
capacitor to date."

The research team utilized materials like mica and hexagonal bo-
ron nitride (hBN) to demonstrate the effectiveness of controlling 2D
nanosheet orientation in blocking electrical breakdown pathways. Sur-
prisingly, significant enhancements in dielectric permittivity were ob-
served even with a minimal volume fraction (1%) of nanofillers.

Given that the researchers demonstrated the first-of-its-kind use of
stratified multilayered nanocomposites for the design of polymeric

20 i
§ e—

TS0 mm

P RSE——

Thickesss

1500

ENERGY

D MicaPMMA

energy storage devices, Karim and Professor Dharmaraj Raghavan
from Howard University, a nanocomposite expert expect these hybrid
capacitors to be used in a broad range of applications in the future
and plan to keep working to extend the energy storage capabilities
by developing continuous organic-inorganic interfaces in such nano-

In addition to this breakthrough, the team has been researching other
polymeric systems including polymer topology manipulation, polymer
grafted nanoparticles, layered block copolymers in their quest for de-
veloping high energy density capacitors for a clean future. £
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Schematic of geometrical stacking of oriented 2D nanomaterial-based polymer heterostructure.
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* THREE GULLEN PROJECTS RACK UP

S3M IN FUNDING
R DECARBONIZATION
‘RESEARCH

BY BRYAN LUHN
& A
L
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Three Cullen College projects are among those that the U.S. Depart-
ment of Energy (DOE) recently announced $17.4 million in funding
in 19 early-stage research projects focused on expanding clean en-
ergy technologies. These projects will establish:

A Comprehensive Roadmap for Repurposing Offshore Infrastructure
for Clean Energy Projects in the Gulf of Mexico — The Gulf of Mex-
ico is home to more than 1,500 platforms, 14,000 wells and 10,000
miles of pipelines. Once these assets reach the end of their fossil
energy use, they are decommissioned — usually meaning plugged
and abandoned wells, as well as pipeline and equipment that are
taken apart and brought back to shore or sunk to the ocean floor.
University of Houston researchers plan to explore ways to prolong
the life of such assets by repurposing them for clean energy projects
like wind power, hydrogen generation, and carbon sequestration.
The study will create a detailed plan covering technical, social, and
regulatory aspects, as well as available resources. It will also identify
community resources, government incentives, legal requirements,
and industry concerns. The aim is to help communities, investors,
and industry to engage in such projects.

The project, which received $749,992, is led by Ram Seetharam,
UH Energy program officer. Harish Krishnamoorthy, associate pro-
fessor of electrical and computer engineering, is the principal inves-
tigator. Distinguished Professor of Engineering Kaushik Rajasheka-
ra and Gail Buttorff, instructional assistant professor with the Hobby
School of Public Affairs, serve as co-PlIs.

HOUSTON HYDROGEN TRANSPORTATION PILOT — The current
push for widespread use of battery electric vehicles overlooks con-
sumers without access to overnight or workplace charging. While
California has hydrogen supply for fuel cell electric vehicles, adop-
tionis low due to limited hydrogen supply and its high cost compared
to gasoline or diesel. This project addresses both issues. University
of Houston researchers, in collaboration with a Prairie View A&MW
University colleague, plan to demonstrate potential for a hydrogen
refueling pilot in Houston to show how existing infrastructure in the
greater Houston area can be repurposed for zero-emission trans-
portation fueled by profitable, low-carbon hydrogen. The first phase
of the project will focus on creating a system to optimize hydrogen
supply and demand options for the pilot, analyzing environmental
and community risks. The second phase will establish a workforce
training network to develop skills to support hydrogen fuel supply.

The project, which received $750,000 in DOE funding, is led by
Christine Ehlig-Economides, Hugh Roy and Lillie Cranz Cullen
Distinguished University Chair of Petroleum Engineering, and man-
aged by Joe Powell, founding executive director of the UH Ener-
gy Transition Institute. Co-Pls are Stanko Brankovic, professor of
electrical and computer engineering at UH and Honeywell Endowed
Professor Raghava Kommalapati at PVAMU.

ENVIRONMENT

Synergizing Minority-Serving Institution Partnerships for
Carbon-Negative Geologic Hydrogen Production — For this
multi-institutional project, Stanford Doerr School of Sustain-
ability is establishing a visiting scholars program that will bring
students from Texas Tech University and UH to the Stanford
campus to focus on on creating carbon-negative hydrogen from
rocks beneath the Earth's surface. The goal is to train the next
generation of engineers and scientists from UH and Texas Tech,
two Hispanic-serving institutions, to advance early-stage car-
bon-negative hydrogen production. Visiting scholars from UH
and TTU will spend one month per year for three years at Stan-
ford, conducting on-site research and publishing findings. The
research focus will include studying rock properties, reactions
during carbon dioxide carbonation and hydrogen generation,
optimizing performance, and assessing economic and environ-
mental impacts.

Tapan Mukerji with the Stanford Doerr School of Sustainability
is the principal investigator on this project, which received $1.5
million in DOE funding. Kyung Jae Lee, associate professor in
the Department of Petroleum Engineering at UH is on the team
along with Qingwang (Kevin) Yuan, assistant professor of pe-
troleum engineering at TTU and Anthony Kovscek, professor of
energy science and engineering at Stanford.

“These three projects show the relevance and quality of the
research at UH and our commitment to making a meaningful
impact by addressing society’s needs and challenges by doing
critical work that impacts the real world,” said Ramanan Krish-
namoorti, vice president for energy and innovation at UH. “The
success of these project could attract investment, create jobs,
produce clean energy, save costs, reduce carbon emissions, and
benefit not only the greater Houston area, but the Gulf Coast
and beyond.”

Projects were chosen through the DOE Office of Fossil Ener-
gy and Carbon Management’s (FECM) University Training and
Research program, which aims to create research and devel-
opment opportunities for traditionally underrepresented com-
munities as well as educate and train future engineers and
scientists dedicated to advancing integrated solutions key to
achieving a net-zero emissions economy by 2050. “Obtaining
this DOE funding not only showcases the caliber and strength
of our research, but it also reaffirms the pivotal role UH Energy
plays in leading the energy transition,” said UH President Renu
Khator. “The work we are doing at UH is driving the urgent shift
toward a cleaner and more efficient energy future and benefit-
ing our communities."

University of Houston Cullen College of Engineering
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Pre-Collapse Monitoring

OF KAKHOVKA DAM, UKRAINE

BY LAURIE FICKMAN

On the morning of June 6, 2023, a sub-
stantial portion of the Kakhovka Dam in
Ukraine — vital for water management
and hydroelectric power generation —
suffered a collapse while under Russian
control. Russia had seized the dam early
into its invasion of Ukraine, and though in-
dependent investigations suggested that
Russia destroyed it to prevent a counter-
attack from Ukraine, Russia has denied
responsibility.

New findings published in the journal
Nature Communications Earth and Envi-
ronment, from a University of Houston
spaceborne-monitoring team, indicate the
dam may have had deformation hotspots
before the war, pre-dating the actual col-
lapse.

“Through our analysis, we observed dis-
placements characterizing different seg-
ments of the dam, up to two years prior to
the actual collapse,” reports UH assistant
professor of Civil and Environmental Engi-
neering Pietro Milillo.

In the article, Milillo and team present the
results of a methodology called InSAR (In-
terferometric Synthetic Aperture Radar)
which measures infrastructure deforma-
tion from space with millimetric accuracy
using radar images of the Earth's surface
collected from orbiting satellites.

The findings came about while the team
was conducting a study monitoring the
stability of infrastructure during the Rus-
sian invasion of Ukraine. By leveraging
spaceborne technology, the team, includ-
ing the German Aerospace Center (DLR)
and the Delft University of Technology (TU
Delft) uncovered previously unseen details
of the pre-collapse of the dam and detect-
ed movements and deformations in the
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dam years before the collapse, providing
valuable insights into its stability.

"This study highlights the significance of
proactive monitoring and the role of re-
mote sensing in ensuring the safety and
integrity of critical infrastructure,” said
lead author Amin Tavakkoliestahbanati,
co-author and graduate student in Geo-
sensing System Engineering in the Civil
and Environmental Engineering Depart-
ment at UH. "Our findings emphasize the
importance of continuous surveillance to
detect and address potential risks before
they escalate into catastrophic events."

“Only in recent times are we able to ob-
serve such phenomena thanks to the
increased number of satellites flying in
space capable of such measurements,”
said Milillo, who is also a visiting scientist
at DLR.

“Current hypotheses ascribe the collapse
of the dam to an explosion that occurred
on June 6, 2023. Although our analysis
cannot exclude an explosion that occurred
on that date, they can identify existing
damage mechanisms that might have af-
fected the dam before its collapse,” said
Milillo. :

Milillo said that the data in the study sup-
port the hypothesis that the structure was
moving downward since June 2021. “With
the beginning of the war, neglected dam
maintenance and operations might have
destabilized the structure over specific
areas, favoring the development of the
above-mentioned mechanisms,” he said.

The research not only offers valuable
insights into the events leading to the
collapse of the Kakhovka Dam but also
underscores the potential of InSAR as
a proactive monitoring tool for infra-
structure stability assessment.

As the world faces increasing challenges
related to climate change and geopolitical
instability, such studies pave the way for
more informed decision-making process-
es and enhanced risk assessment strate-
gies. INSAR’s ability to detect and quantify
ground movements with high precision
and over extended periods of time con-
tributes to enhanced risk assessment, fo-
rensic engineering activities and informed
decision-making processes.

The research was supported by the NASA
Decadal Survey Incubation Studies. Join-
ing Tavakkoliestahbanati and Milillo on
the project were Giorgia Giardina and Hao
Kuai at TU Delft.

HOW TATWAN WAS SO PREPARED -

FOR A POWERFUL EARTHQUAKE -

INFRASTRUCTURE

BY ROBERTO BALLARINI AND LARRY YI-LUNG MO

On September 21, 1999, the 7.3 magni-
tude “Chi-Chi earthquake” struck Taiwan,
killing more than 2,400 people. Chi-Chi,
subsequently referred to as the “Jiji earth-
quake,” was the second-deadliest earth-
quake in Taiwan's recorded history, after
the 1935 Shinchiku-TaichO earthquake. The
earthquake caused the collapse of 51,000
buildings and partially destroyed as many
as that.

On April 3, 2024 — about 25 years later
— Taiwan experienced the 7.2 magnitude
“0403” earthquake, but remarkably the
death toll was limited to a reported 14
people, none of which died as a result of a
building collapse. In fact, 0403 significant-
ly damaged only a handful of buildings.

The extraordinary difference between the
destruction in 1999 and 2024 is, in large
part, the result of the research conducted
at Taiwan’s National-Center for Research
on_ Earthquake Engineering (NCREE), a
global leader in earthquake engineering
research. Such research is a national pri-
ority because Taiwan is_located near the
junction of two tectonic plates.

For the past 25 years, the Department of
Civil and Environmental Engineering at the
University of Houston's Cullen College of
Engineering has had a fruitful collabora-
tion with NCREE through the leadership of
several professors. This includes Emeritus
Moores Professor Thomas Hsu, who has
served as their consultant; Moores Pro-
fessor Yi-Lung Mo, who served on their
advisory board; and Thomas and Laura
Hsu Professor Roberto Ballarini, who as
Department Chair -makes frequent visits

Roberto Ballarifil t f i

to Taipei to sign the collaborative agree-
ments and to foster continued collabora-
tion between NCREE and UH’s faculty and
students. :

The research results produced by Hsu and
Mo and their graduate students, in col-
laboration with NCREE researchers, have
been adopted into Taiwan's seismic de-
sign codes and have been revised as new
knowledge became available. Countless
buildings, including schools, were retrofit-
ted or restored using the revised seismic
design codes.

The synergistic collaboration involves re-

search performed on both the UH Main_

Campus and at the NCREE laboratories. At
UH, the faculty perform comprehensive
full-scale testing of structural components

such as beams, columns and thin-walled
shells and membranes; they use the ex-
perimental results to develop -.computa-
tional models of the components’ respons-
es to dynamic loading; and implement the
models into OpenSEES, a Finite Element
Method program used across the globe
to simulate the response of structures to
earthquakes and other . dynamic events.

The computational models and associated
software developed at UH are validated by
the experiments performed-at NCREE on
large structural systems, including build-
ings with non-traditional configurations
and nuclear containment vessels sub-
jected to cyclicloading and/or shaken-on
NCREE’s large “shake table.”

The success of-the collaboration between
UH and NCREE is truly meaningful, as evi-
denced by the significant differences in ca-
sualties andlosses between the 1999 and
2024 earthquakes. &

Thomas Hsu
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ADVANCING CANCER DETECTION BY
COUNTING TINY

BLOOD-CIRCULATING PARTICLES

BY LAURIE FICKMAN

tional Institutes of Health, it was a matter
of counting the number of small EVs to
detect cancer.

“Using a cutoff of 70 normalized small EV
counts, all cancer samples from 205 pa-
tients were above this threshold except
for one sample, and for healthy samples,
from 106 healthy individuals, all but three
were above this cutoff, giving a cancer de-
tection sensitivity of 99.5% and specificity
of 97.3%,” said Shih.

To further test the performance of the de-
tection threshold of 70 normalized small
EV counts in plasma, the team analyzed
two independent sets of samples from
stage |-IV or recurrent leiomyosarcoma/
gastrointestinal stromal tumors and early-
and-late-stage cholangiocarcinoma that
were anonymously labeled and mixed in
with healthy samples and achieved 100%
accuracy.

A University of Houston researcher
is reporting a new method to detect
cancer which could make cancer de-
tection as simple as taking a blood
test. With a 98.7% accuracy rate, the

method - which combines PANORAMA

“With further optimization, our ap-

imaging with fluorescent imaging - has amined the number and cargo proach may be a useful tool for cancer
the potential to detect cancer at the earli- of small EVs inside patients with detection screening in particular and
est stage and improve treatment efficacy. cancer and those without, their finding provide insights into the biology of
was remarkable. cancer and small EVs,” said Shih.
The remarkably precise method allows the transmission of light and deter-
researchers to peer into nanometer-sized “We observed differences in small EV PANORAMA and imaging of fluorescence ~ mine the characteristics of nanoparticles  His research team includes doctoral stu-
membrane sacs, called extracellular vesi- numbers and cargo in samples taken emitted by small EVs—to visualize and as small as 25 nanometers in diameter. dents Nareg Ohannesian and Mohammad
cles or EVs, that can carry different types from healthy people versus people with count small EVs, determine their size and PANORAMA takes its name from Plas- Sadman Mallick, and collaborators Steven
of cargos, like proteins, nucleic acids and cancer and are able to differentiate these analyze their cargo.” monic Nano-aperture Label-free Imaging H. Lin, Simona F. Shaitelman, Chad Tang,
metabolites, in the bloodstream. two populations based on our analysis (PIAsmonic NanO-apeRture |Abel-free iM-  Eileen H. Shinn, Wayne L. Hofstetter,
of the small EVs,” reports Shih, in Nature In 2020, Shih debuted the PANAROMA Aging), signifying the key characteristics  Alexei Goltsov, Manal M. Hassan, Kelly K.
When Wei-Chuan shih, Cullen College Communications Medicine. “The findings optical imaging technology, which uses of the technology. Hunt, from M.D. Anderson Cancer Center.
of Engineering professor of electrical and came from combining two imaging meth- a glass side covered with gold nano discs Shih and Lin founded Seek Diagnostics
computer engineering, and his team ex- ods - our previously developed method that allows users to monitor changes in  For this research, supported by the Na- Inc. to commercialize this technology. ¥
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Optimal Cancer-Killing
T Cells DISCOVERED

BY LAURIE FICKMAN

A team of cancer researchers, led by the
University of Houston, has discovered a
new subset of T cells that may improve the
outcome for patients treated with T-cell
therapies.

T cell-based immunotherapy has tremen-
dous value to fight, and often eliminate,
cancer. The strategy activates a patient’s
immune system and engineers a patient’s
own T cells to recognize, attack and kill
cancer cells. In this way, the body’s own T
cells become living drugs.
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While T-cell immunotherapy has revolu-
tionized cancer treatment, there is still
much to learn. Unfortunately, not all pa-
tients respond to these therapies, so a
better understanding of the properties of
engineered T cells is necessary to improve
clinical responses.

One such study, supported by a grant
from the National Institutes of Health, is
reported in Nature Cancer by the laborato-
ry of Navin Varadarajan, M.D. Anderson
Professor in the William A. Brookshire De-

partment of Chemical and Biomolecular
Engineering. The study uses the patented
TIMING (Timelapse Imaging Microscopy in
Nanowell Grids) approach which applies
visual Al to evaluate cell behavior, move-
ment and ability to kill.

“Our results showed that a subset of T
cells, labeled as CD8-fit T cells, are ca-
pable of high motility and serial killing,
found uniquely in patients with clinical
response,” reports first author and recent
UH graduate Ali Rezvan in Nature Cancer.

In addition to the UH team, collaborators
include Sattva Neelapu and Harjeet Singh,
The University of Texas MD Anderson Can-
cer Center, Houston; Mike Mattie, Kite
Pharma; Nabil Ahmed, Texas Children’s
Hospital, Baylor College of Medicine,
Houston; and Mohsen Fathi, CellChorus.

To discover the CD8-fit cells, the team used
TIMING to track interactions between indi-
vidual T cells and tumor cells across thou-
sands of cells and integrated the results
with single-cell RNA sequencing data.

“Chimeric antigen receptors (CAR) T cells
used for the treatment of B cell malignan-
cies can identify T-cell subsets with superi-
or clinical activity. Using infusion products
of patients with large B cell lymphoma, we
integrated functional profiling using TIM-
ING with subcellular profiling and scRNA-
seq to identify a signature of multifunc-
tional CD8 T cells (CD8-fit),” said Rezvan.
“We profiled these cells using single-cell
RNA sequencing to identify the CD8-fit
molecular signature that could be used to
predict durable patient outcomes to T-cell

The strategy
activates a
patient’s immune
system and engneers

a patient’s own T
cells to recognize,
attack and kill
cancer cells.

HEALTH & MEDICINE

therapies and validated our findings with
independent datasets.”

The team also found that the CD8-fit sig-
nature is present in pre-manufactured T
cells, longitudinally persists in patients
post-infusion, and most importantly, is
associated with long-term positive clinical
responses. According to the researchers, it
is likely that these T cells can drive clinical
benefit in other tumors.

“This work illustrates the excellence of
graduate students Ali Rezvan and Melisa
Montalvo; and post-doctoral researchers
Melisa Martinez-Paniagua and Irfan Band-
ey among others,” said Varadarajan.

CellChorus, a spinoff from Varadarajan’s
Single Cell Lab at UH, is developing the
Al-powered TIMING platform. The compa-
ny recently announced a $2.5 million Small
Business Innovation Research grant from
the National Center for Advancing Trans-
lational Sciences of the National Institutes
of Health to advance TIMING for cell ther-
apy applications. £¢

Navin Varadarajan
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A researcher at the Cullen College of Engineering has received
a renewable grant with a total potential value of about $3.2
million from the National Institutes of Health to expand his re-
search into improving the accuracy of diagnosis for forms of
kidney disease.

Rohith Reddy is an assistant professor in the Electrical and
Computer Engineering Department, and a Cancer Prevention
and Research Institute of Texas (CPRIT) Scholar in Cancer Re-
search. The NIH's National Institute of Diabetes and Digestive
and Kidney Diseases chose his proposal, "Improving the Accu-

from Ultraviolet and Mid-infrared Spectroscopic Imaging," fo
funding.

racy of Lupus Nephritis Diagnosis using Biomarkers Derived curaci i as low as 50 percent.

— =

LUPUS

ANDS RENEWABLE $629K GRANT FOR KIDNEY DISEAS'

The grant is $629,842 for its first year. If the research shows
promise, it is renewable for up to five years, for a total value
of about $3.2 million.

Reddy explained that his research's goal is to improve the ac-
curacy of the diagnosis of lupus nephritis, which is-a kidney
disease where the immune system of the body attacks parts
of its own kidney.

"The current problem is that the accuracy of diagnosis is
quite poor," he said, noting that in some cases, diagnosis ac-

¥
improve the diagnosis, we need a more objective stan-
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dard and methods. We are introducing two new technologies and
combining information intelligently. One technology is based on
ultraviolet light, and the other on infrared light, utilizing both short-
wave and long wavelengths. By integrating information from both,
we aim to enhance the diagnostic process.”

According to Reddy, the idea for the research came out of prior work
to improve the accuracy of gynecologic ovarian cancer diagnoses.
He also noted that his proposal was refined thanks to collaboration
with his Cullen peers David Mayerich — an associate professor in
the Electrical and Computer Engineering Department, and another
CPRIT Scholar — and Chandra Mohan, Hugh Roy and Lillie Cranz
Cullen Endowed Professor of Biomedical Engineering.

Reddy also identified two others with outside affiliations that would
be involved in the project — Kyung Hyun Lee, an assistant professor
of Biostatistics at UT Health's Center for Clinical Research and Evi-
dence-Based Medicine; and Anthony Chang, a Professor of Patholo-
gy at the University of Chicago.

He added that his past and future research wouldn't be possible
without the hard work of the students he oversees.

"As an assistant professor, like any professor at any level, you rely
on your students and postdocs to do a lot of the work because one
person can only do so much," he said. "They are the ones perform-
ing many of the experiments and handling hands-on tasks. I'm very
thankful to have good students."

Reddy said he was "ecstatic" to receive the NIH funding. He noted
that it wouldn't have been possible without the earlier $2 million in
funding he received from CPRIT to establish his laboratory when he
first joined Cullen as a postdoctoral researcher from Harvard Med-
ical School. There, he worked directly on patient-centric devices,
which had a strong influence on his research goals.

"I have always been fascinated by biomedical engineering, and my
Ph.D. was in bioengineering," he said. "Although I'm an engineer, |
have a deep interest in the medical field. This interest motivated me
to pursue my postdoctoral fellowship at Harvard Medical School. |
worked on devices that were used immediately in a hospital setting
at Massachusetts General Hospital."

"We made imaging devices and took them to the hospital for direct
patient studies. That kind of work keeps me motivated because |
know our efforts will impact human happiness and patient health. It
may not be instantaneous because it's research and will take some
time to reach the hospital. However, I'm confident that the research
we're doing will ultimately save lives in the future, and that is what
truly keeps me motivated." £*
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BIO-INSPIRED DESIGN OF ROBOT HANDS
FOR USE-DRIVEN DEXTERITY

BY STEPHEN GREENWELL

A professor from the William A. Brookshire
Chemical and Biomolecular Engineering
Department at the Cullen College of Engi-
neering is part of a collaboration between
researchers at three universities to rede-
sign robotic hands to increase their dex-
terity.

Alamgir Karim, the Dow Chair and Welch
Foundation Professor, as well as the di-
rector of the International Polymer & Soft
Matter Center (IPSMC) and the director of
the Materials Engineering Program, is a
co-P| for the proposed research, “Bio-In-
spired Design of Robot Hands for Use-Driven
Dexterity.”

According to the project's abstract, its
goal is to “create a transformative, bio-in-

——

Alamgir.Karim

spired re-design of the robotic hand. A
new approach to robot hand design can
bring results with national impact.” An
estimated 400,000 Americans are living
with some form of upper limb loss, and
the researchers aim to redesign the robot
hand for greater functional dexterity.

The total grant amount is $650,000. The
principal investigator is Nancy Pollard, a

professor in the Robotics Institute and
the Computer Science Department at
Carnegie Mellon University. An additional
co-Pl is Joohyung Kim, an associate pro-
fessor in the Electrical & Computer En-
gineering Department at the University
of Illinois Urbana-Champaign's Grainger
College of Engineering.

The research is estimated to run through
December 2024. Funding is provided
via the NSF's Convergence Accelerator
Track M, which addresses national-scale
societal challenges through use-inspired
convergence research. About $10 million
in funding was provided for 15 different
projects by the NSF in February. £¢

€€ 1 new approach to robot hand
design can bring results with
national impact. 99

- ALAMGIR KARIM
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DISCOVERED BY MOHAN

BY LAURIE FICKMAN

Antibodies and DNA Used to
Find the Biological Markers
of Disease

New biomarkers with improved diagnostic
performance for early detection of lupus
nephritis have been discovered in the Uni-
versity of Houston lab of Chandra Mohan,
a pioneer in lupus research. Early identifi-
cation of renal involvement in lupus and
prompt treatment are essential in reduc-
ing the pain, suffering and eventual mor-
tality it causes.

Systemic Lupus Erythematosus (SLE),
commonly called lupus, is an autoimmune
disease that occurs when the body attacks
its own tissues and organs. Inflammation
from the disease can impact many differ-
ent parts of the body including joints, skin,
kidneys, blood cells, brain and heart. Lu-
pus nephritis is one of the most frequent
and severe clinical manifestations of SLE,
and the leading cause of death.

As reported by Mohan, Hugh Roy and
Lillie Cranz Cullen Endowed Professor of
Biomedical Engineering, in the Journal of
Autoimmunity, “These studies add at least
six novel urine biomarkers of active renal
lupus validated across two ethnically di-
verse patient cohorts.”

“We and others have reported several
urine proteins that can serve as harbingers
of renal involvement in lupus. Here, we
report on a novel technique based on the

use of antibodies and DNA amplification ¥

that can detect even low concentrations of
proteins. This technique is called Proximity
Extension Assay (PEA),” said Mohan.

By applying PEA proteomics (the study of
protein interactions, function, composition
and structures) to urine samples, Mohan
and team identified several proteins that
were significantly elevated in the urine of
lupus patients with active renal disease.

The study offered independent validation
of several previously reported urine bio-
markers for active renal lupus, including
proteins such as ALCAM, CD163, MCP1,
SELL, ICAM1, VCAM1, NGAL and TWEAK.
The researchers also identified additional
urine protein biomarkers not previously
reported, including ICAM-2, FABP4, FASLG,
IGFBP-2, SELE, and TNFSF13B/BAFF.

Examining the renal expression of these
molecules suggests that both immune
cells and non-immune cells in the kidneys
may be releasing these biomarker proteins
into the urine.

"These studies have expanded the reper-
toire of urinary proteins that can be used
to monitor renal status in a patient with
lupus,” said Mohan, whose team includes
lead author, post-doctoral fellow, Yaxi Li;
Dr. Ramesh Saxena, UT Southwestern,
Dallas; Dr. Chi Chiu Mok, Tuen Mun Hos-
pital, Hong Kong; and Claudia Pedroza and
Kyung Hyun Lee, UTHealth Houston.
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APPROACH TO SLEEP STUDY EXPANDS
POTENTIAL OF SLEEP MEDICINE

BY LAURIE FICKMAN -BHAVIN R. SHETH

Bhavin R. Sheth, an associate professor of electrical and com- Even more, by enabling access to high-quality sleep analysis
puter engineering, and former student Adam Jones have intro- outside clinical settings, Adam and Bhavin’s research holds the
" duced a groundbreaking approach to sleep stage classification potential to expand the reach of sleep medicine significantly.
— that could replace the current gold standard in sleep testing,
i AW the cumbersome polysomnography, which uses a myriad of Reliable classification of sleep stages is crucial in sleep medi-
== wires and is performed in a clinic. Their new procedure, which cine and neuroscience research for providing valuable insights,
can be performed at home by the user, uses a single-lead elec- diagnoses and understanding of brain states. Although com-
trocardiography-based deep learning neural network. mercial devices like the Apple Watch, Fitbit and Oura Ring track
sleep, their performance is well below that of polysomnogra-
If you've ever had a problem sleeping, and ended up in a sleep phy.
lab, you know the polysomnography test is anything but restful.
With a multitude of leads — sensors and wires — dangling from The electrocardiography-based model was trained on 4000 re-
every part of your body, you are asked to sleep, which is a state cordings from subjects 5-90 years old. They showed that the
difficult to reach without such encumbrance, nearly impossible model is robust and performs just as well as a clinician scoring
with it. polysomnography.
But what if the number of those electrodes - attached from your “Our method significantly outperforms current research and
scalp to your heart — was reduced to simply two? commercial devices that do not use EEG and achieves gold-stan-
dard levels of agreement using only a single lead of electrocar-
“We have successfully demonstrated that our method achieves diography data,” said Sheth, who is also a member of the UH
expert-level agreement with the gold-standard polysomnogra- Center for NeuroEngineering and Cognitive Systems.'
phy without the need for expensive and cumbersome equip-
ment and a clinician to score the test,” reports Sheth in Com- “It makes less-expensive, higher-quality studies accessible to
puters in Biology and Medicine. “This advancement challenges a broader community, enabling improved sleep research and
the traditional reliance on electroencephalography (or EEG) for more personalized, accessible sleep-related healthcare inter-
reliable sleep staging and paves the way for more accessible, ventions.” £

cost-effective sleep studies.”
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LEAD NEWS

INNOVATION TO OVERCOME DEFICIENCIES IN

30 ronru

BY LAURIE FICKMAN

The University of Houston is collaborating
with Texas A&M University to tackle the chal-
lenge hindering the use of Additive Manufac-
turing (AM), commonly known as 3D printing,
for a variety of commercial applications - the
need for real-time monitoring and analysis to
ensure consistent quality and reproducibility
throughout the production process.

At present, quality control and qualification of
metal AM parts is mostly carried out through
offline inspection and characterization, but
ideally, a broad range of sub-surface and bulk
microstructural features should be evaluated
in real-time, at the speed of fabrication in an
AM tool.

“The objective of our project is to accomplish
this goal by the development of real-time,
comprehensive, in-situ sub-surface and bulk
structural analysis of AM parts during fabri-
cation, and integration with multi-modal data
from various in-situ sensors, that can bridge
the critical knowledge gap between process

38  PARAMETERS Fall 2024

The metal 3D printing machine in the UH lab.of Professor Venkat Selvamanicka

conditions and properties,” said Venkat Sel-
vamanickam, M.D. Anderson Professor of
Mechanical Engineering at UH, who is lead-
ing the project through the UH Advanced
Manufacturing Institute (AMI), which he cre-
ated. The project is supported by a $957,849
grant from NIST The National Institute of
Standards and Technology.

Preliminary study has confirmed that sam-
ple-to-sample differences due to varying AM
process conditions are identifiable via two-di-
mensional X-ray diffraction (2D-XRD).

“We will design, construct and install a cus-
tom in-line 2D-XRD in the hybrid Directed
Energy Deposition tool in AMI facilities at
University of Houston. This tool offers a ro-
bust platform that includes features such as
multi-material deposition (for spot-alloying
and functional grading) and several in-situ
sensors for process monitoring,” Selvaman-
ickam said.

Since its formation in 2018, AMI, a Universi-
ty-wide center, serves as a pivotal hub for ad-
vancing the scale-up and commercialization
of technologies developed by UH faculty, fa-
cilitating the transition from idea to manufac-

turing and eventual market deployment. The
project on additive manufacturing follows a
successful track record of AMI in scaling up
superconductor manufacturing technologies
for industrial applications.

Ying Lin, associate professor of industrial
engineering and Goran Majkic, research
professor of mechanical engineering at UH
join Selvamanickam on the research team. At
Texas A&M University, Ali Erdemir, professor
of mechanical engineering and Halliburton
Chair, will coordinate the program and the
Texas A&M team includes Mathew Kuttol-
amadom, associate professor of engineering
technology and industrial distribution.

To be sure, AM is revolutionizing the way
metal structures are fabricated for many ap-
plications in aerospace, automotive, energy,
medical and other industries. But widespread
use of is contingent on meeting the stringent
requirements of quality and repeatability of
parts made by this process.

“Such an achievement will tremendously
expand the use of metal additive man-
ufacturing in many applications,” Sel-
vamanickam said. £

CRYSTAL FORMATION

BY LAURIE FICKMAN

A million years ago, the oldest known spe-
cies to walk upright like a human, the Homo
erectus, had a human-like fascination with
crystals. Historians can even pin down the
possible reasons - crystals didn’t look like
anything around at the time - trees, valleys,
mountains. Crystals were a material to pon-
der, a fascinating diversion for the mind.

To this day, the human preoccupation with
the magic of crystals continues to fill the
mind’s eye of scientists who have developed
ways to use crystals for everything from ma-
laria cures to solar cells and semiconductors,
catalysts and optical elements. Over the years
crystals have become crucial constituents of
the technologies that enable modern civiliza-
tion.

So, for historians creating a timeline of crys-
tal fascination and research spanning a mil-
lion years, mark January 2024 as the time
that University of Houston researcher Peter
Vekilov, Frank Worley Professor of Chemical
and Biomolecular Engineering, published in
PNAS an answer to how crystals are formed
and how molecules become a part of them.

“For decades crystal growth researchers have
dreamt of elucidating the chemical reaction
between incoming molecules and the unique
sites on a crystal surface that accept them,
the kinks,” said Vekilov. "The mechanism of
that reaction, i.e., the characteristic time scale

r Vekil"oi

and length scale, possible intermediates and
their stabilities, has remained elusive and
subject to speculation for over 60 years.”

The main obstacle to deeper understanding
has been the lack of data on how molecules
join in, connected to the complicated process
of moving from the solution to where they
grow.

To unravel the chemical reaction between a
molecule that dissolves in liquid (solute) and
a kink, Vekilov mobilized two transforma-
tional strategies, one using full organic pairs
and the second, using four solvents with dis-
tinct structures and functions. Working with
the molecules, he combined state-of-the-art
experimental techniques including time-re-
solved in situ atomic-force microscopy at
near-molecular resolution, x-ray diffraction,
absorption spectroscopy and scanning elec-
tron microcopy.

That’s when Vekilov made a revolutionary
discovery: Incorporation into kinks may oc-

University of Houston Cullen College of Engineering
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cur in two steps divided by an intermediate
state and the stability of this middle state is
key in how crystals grow. It basically decides
how fast or slow the crystals form because it
affects how easily things can join in during
the process.

Though the new discoveries don't date
back to Homo Sapien times, they do solve a
40-year-old riddle for Vekilov.

“The notions of an intermediate state and its
decisive role in crystal growth refute and re-
place the dominant idea in the field, brought
up by A.A. Chernov, my PhD advisor, that the
activation barrier for growth is determined
by the solute-solvent interactions in the solu-
tion bulk,” he said.

The new paradigm of two step incorporation,
mediated by an intermediate state, could
help in understanding how small parts in a
liquid can influence the detailed shapes of
crystals found in nature.

“Equally important, this paradigm will guide
the search for solvents and additives that
stabilize the intermediate state to slow down
the growth of, for instance, undesired poly-
morphs,” Vekilov said.

Vekilov’s team includes Jeremy Palmer, Er-
nest ] and Barbara M Henley Associate Pro-
fessor of chemical and biomolecular engi-
neering; former graduate students Rajshree
Chakrabarti and Lakshmanji Verma; and
Viktor G. Hadjiev, Texas Center for Super-
conductivity at UH.
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JVACH'S LEADERSHIP
N CCE'S ROAD T0
TUDENT.SUCCESS
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From novel approaches to small-scale

farming and off-planet infrastructure

~to the ever-evolving pursuit of stu-

flent success, faculty and leadership

- in the Cullen College of Engineering

_are "hoosting boundaries” as they

| work together in pursuit of our mis-

~— | sion to advance the state of knowl-
| edge through pioneering research

~and scholarly work. These varied

disciplines are ‘coming together in -

- meaningfully unique ways to shape -

< the future of innovation in STEM.
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’ oores Professor of Mechanical Engineering and Mechanical
. and Aerospace Engineering Department Chair Karolos Grigori--
. adis has had quite the year. ‘

i After nearly three decades as a faculty member of Cullen Col-
lege's Mechanical Engineering 'department, he was named as
. the new Department Chair earlier this year, succeeding Hugh
Roy and Lillie Cranz Cullen Distinguished University'Professor
Pradeep Sharma upon Sharma's own naming as the new dean
of the Cullen College.

BY BRYAN LUHN

"l am honored to be named chair and appreciate-the support of
the department and my colleagues," said Grigoriadis. "It's cer-
tainly a significant change in responsibilities for me. I've been in
this department for close to 30 years now, focusing on research
and teaching; this new position has a significantly different and
expanded role in terms of promoting the department, ensuring
that the day-to-day operations are progressing well, and putting
in place a vision for expanding the department in terms of its
mission." ;

i According to Grigoriadis, the transition of the Mechanical En-
gineering Department to the Mechanical and Aerospace Engi-
neering Department - another recent and significant change
— is "long overdue." :

"As 'Space City', Houston is entitled to an aerospace engineer-
ing-program at its university," he continued. "The new progfam
will respond to the rapidly growing local, regional, and national
need for a highly skilled*aerospace workforce and advances in
aerospace techniologies. Currently, our department offérs grad-
uate degrees in aerospace engineering and space architecture.
We plan to proceed with the introduction. of an undergradu-
ate degree in aerospace engineering and a graduate degree in
space engineering. This expansion of our educational and re-

with the new space economy and space exploration initiatives."

»
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i ‘ search programs is a necessary step to ensure we stay in tune,
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HUB THAT PROPELS -

OF-THE-ART RESEARCH

~ ANDPROMOTES
21ST-CENTURY AERO- .
 SPACE EDUCATION

These initiatives aren't just commercial.
In 2017, NASA officially launched the
Artemis program, the goals of which in-
clude returning humans to the Moon for
the first time:since 1972'and establishing
a permanent base there to facilitate lat-
er human missions to Mars. These goals
make the industry's needsclear: in—or-
der to get to and exist in _outer space,
we need confident experts at getting to
and existing in outer space. Grigoriadis
calls.this "the workforce that space tech-
nology needs for-the future": educated
and experienced professionals who can
produce, operate, repair, and continually
improve upon thetechnology that allows
humans to occupy the hostile conditions
beyond our atmosphere. '

This is just one role of.a new NASA-fund-
ed research center which opened-at UH
this fall: The NASA*Center for Inflatable
Deployable / Environmental -~ Adaptive
Space Systems, or IDEAS2. With NASA's
$5/million grant funding, /researchers-at
the center will conduct cutting-edge re-
search on expandable, modular, and re-
configurable structures needed to devel-
op space infrastructure-in‘lunar orbit and
on the surface of the Moon.

At UH,;ongoing space research - like this in the space architecture lab of Olga Bannova

_—

allows students to take a virtual spacewalk in a simulated virtual reality environment.

w  —

B i&_*,

. University of Houston Cullen College of Engineering 45

.



2004

2034

* 46 PARAMETERS | Fall 2024

1

In addition to Texas A&M University, Stanford University,

Houston Community College and San Jacinto College, the

UH-based center will collaborate with industrial partners
Boeing, Axiom Space, Bastion Technologies and Lock-
heed Martin. A total of fourteen faculty members repre-
senting each of the constituent academic institutions will
be participating in IDEAS2, with nine of them from the
University of Houstoq.

"l expect that this will be a great collaborative ‘effort,
and that working on these technologies will progress
the'infrastructure needed for these space missions," said
Grigoriadis. "The Center's.main. focus is to innovate the
development of infrastructure and technologies that are
necessary to support space exploration. goals for long-
term human presence on the Moon-and subsequent mis-
sions to Mars. Our vision is to become a premier national
innovation hub that propels NASA-centric;-state-of-the-
art research and promotes 21st-century ‘aerospace edu-
cation." =y

"This research will support NASA's space exploration
goals and simultaneously provide expanded opportuni-
ties to educate students to meet the growing needs /of

‘our aerospace engineering workforce," he added.

A A y \ d
"The state-of-the-art research and technology that will be
developed-at this center will build the-infrastructure thaTc

isneeded for our sustainable presence on the moon;.and

eventuallyl\/\ars.This‘WiIiirivolvedeployable,expandablé, e,

modular adaptive stru_ctﬁres for habitats, communication

arrays, solar panels, antennas, large telescopes, heat d

shields... There is a whole array of infrastructure neéds
for this purpose. Ourobjective is to produce innovative
architectural design, deployment, assembly -adaptation,
structural.integrity analysis, health monitoring, and other
technologies that are needed for these assets."-

-

Karolos\Grigoriadis

h

‘In-addition to investigating and testing invaluable technological work, the IDEAS2 Cen-
ter will be developing something even more crucial: human capital.
|

Grigoriadis is confident not only that the undergraduate and graduate students assisting
with research at the center will be equipped with: the /necessary skills to lead Houston {
and the world into'the new space economy, but that their outreach for K-12 students :
will inspire an entire generation of aerospace engineers-and lifelong STEM enfhusiasts.

“The educational component of this center will span a broad range of activities, starting
with STEM engagement programs for K-12 students.\We'want to inspire‘their interest in
science, technology and especially space. This is how we will build the workforce that
aerospace technology needs for'the future,” Grigoriadis affirms.. -~ 7 -
"Innovation is boosting the boundaries = building tpon-prior knowledge, but pusﬁing
that knowledge and progressing technology and research to expand-into areas wherein™ X i
there is a real need to: provide new tools, methods, algorithms, and.technology. These '
efforts are consistent not only with our goals.in-aerospace overall, but for the college's
Mechanical-and Aekospace Engineering department.as well: to respond to this need
from the perspectives of technology, research, workforce, edljc,gtion, and innovation," . 2 _*
N

-
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Three Cullen College researchefs are
combining their respective talents to

support small-scale, underserved fand
limited-resource farmers—with practical

solutions to combat the effects of climate®

warming on global food supply. Their work
is part of the University of Houston's con-
tribution to a $5 million coopeérative proj-
ect funded by a grant from the U.S. Depart-
ment of Agriculture (USDA).

Associate professor of biotechnology Ven-
katesh Balan, Ph.D. and assistant profes-
sor of biotechnology Abdul Latif Khan,
Ph.D., are investigating the application
of freshwater algae and silica products
to. improve soil microbiome, stimulate
plant growth and improve stress resilience
against climatic change. These interven-
tions are expected to reduce-dependence
on traditional nitrogen-phosphorus-potas-
sium fertilizers. Assistant professor of elec-
trical and computef‘engineering Xiaonan
Shan, Ph.D., is working to design, build,
and test low-cost, efficient sensors to re-
cord temperature to measure greenhouse

gases (GHG), carbon dioxide, and methane

levels in agricultural fields. Together, their
work forms a.unique feedback loop.. ~ *

"The goal of this project is to educate and
encourage low-income and underserved
farmers by introducing them to and train-
ing them in adopting Climate-Smart praé-
tices in the daily operations of their farms,"
says Shan.s

The .practices in question are the ap')plica-
tion-of silicon and algae products to agri-
cultural soil and fields, with dual goals of

increasing crop health and production and

increasing carbon sequestration. v

University of Houston Cullen College of Engineering 49
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~CONASANUTRIENT MANAGE:
 MENT STRATEGY TO INPROVE
PLANTGRONTH RESSTCL-

Agriculture contributes approximately 11% of total GHG in e .S, A _' .
including carbon dioxide, nitrous oxide, and methane-emissions. A
These emissions are often associated more with livestock than /0

plant crops, but according to Balan, 2.2 metric tons of carbon diox-

ide are released for every metric ton of traditional fertilizer media

produced. On average,-roughly 20 million metric tons of-nitrogen,

phosphate and potash = collectively known as N-P-K - are produced

for fertilizer yearly in the United States. That's 44 million metric

tons of carbon dioxide.

"The population is increasing drastically, contributing to pollution,
and there is a growing demand for food with significant pressure
on the agricultural land that provides it," says Balan. "Currently,
we're using too much chemical fertilizer to meet demand, but that

"is increasing GHG emissions and excess fertilizers wash out by rain

polluting the waterways, too. There is a certain limit beyond which

the soil cannot tolerate any more chemical fertilizers, meaning that

over a period of years, . no matter how much fertilizer we use, crop

yield keeps decreasing because the soil microbiome and soil quality *

keeps depleting.” . 5

So how do climate-conscious farmers proceed? Are there ways to

reduce dependence on N-P-K fertilizer, and could the answer be
found in nature? How can researchers educate small-scale growers .
about available interventions and how to apply them? These are ex-
actly the questions the trio intend to help answer.

Enter a robotic.dog. : -

Carrying a small array of smart, low-cost sensors, this robotic dog -
more formally known as a quadruped robot — can be remotely-con-
trolled to access tough terrain, whether rocky, dry, soft, or grassy,

to collect gas samples and other data from a given piece of farm-
land. The sensors can also be affixed to an airborne drone, which
may be limited to clearer terrain but reduces the overall cost for *
farmers even further. The goal, says Shan, is a wireless network that --
allows for long-term monitoring of carbon sequestration W|th|n sail
through the measurement of GHG emissions. =

This sequestration is primarily achieved ‘through cultivating healthy;
hardy plants - plants that can stand up to increasingly wide ranges
of climatic stresses, including rising temperatures and prolonged
drought conditions. A photosynthesizing plant is a natural carbon

. dioxide scrubber, and algae and silicon may be the keys to bolster -

the health these.plants.

- . University of Houston Cullen College of Engineering
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WLth the passage of t|me atrd the effects of our agrrcultural practlces we are

'« guard against the stress of drought perrods durrng summer heat‘ ThlS not only

e o A V vz , vf

JO I M by ' v g =

2 l'l

losing mrcro-bral drver5|ty from our! 50|I system That is a/ key concern for sorI
scientists and mrcrobrologlsts alrke ‘says Khan. "My Iab is focusmg on silicon as
a-nutrient management strategy to |mpr0ve pIant growth resrst clrmate change
stress, and reduce: greenhouse gas emrssrons - \ \

Silicon's natural abrhty to malntaln molsture in the sorI system could also help

protects the eX|st|ng crop ﬁelds";b' t helps save money and resources on |rr|ga
tion in an already water-scarce season. £ "-,‘ T\

Interventions like th|s may be attracttveto farmers not only because of the
study's immediate partrapatron rncentlves or the potentlal for rncreased yreld
but because silicon is cheaper HEN Thrs means that combrnrng the two
*may help save on fertilizer costs whrle srmultaneously reducmg the demand for
carbon releasing NPK productron ' \ .

Bala'n's complementary work focuses primarily on applying microalgae to agri-
cultural fields to reduce GHG emissions.

"The good thing about microalgae is that it does the opposite of what we do with
chemical fertilizer production. It consumes 1.8 tons of carbon dioxide for every
ton ofdry algae reduced," Balan says.

The algae = apphed as granules that mix with irrigation water - does its best
work when._it, stays\near the ‘plants that need it. A teaspoon of soil contains
approxrmateTyone brTIron\bacterra some helpful, some harmful. As a living of-
ganlsnm |t |$ in constant compet_rtlon for resources.

Algae are known*to produce metabolrtes to alter its environment to deter toxic
organrsms and attract goodsymblotrc organlsms Byaddlng th|s s alga slurry, we\ n3
can mcrease ‘the productyleld by up to 15% dependrng onthe SOILCOHC}IUOHS '\
he adds "‘5 R e -_‘,,,_

-

The|r research may have srgmﬁcant |mQI|cat|ons for the\{uture of guculture o)
but in keeprné\the focus on affordable easy -to- mptement mterv;ironsims

cooperat\ve study wrttLPrame View A&M Unrvecsrt;yano"fexas AN Unrversrty S
still ingreases- resource equrty forsmall sca]e;\underserved and\lrmrted resource )
farmers todajaf =% < BN )

~ y ¥

nature." £ . : \‘»__,_,%_
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 KOVACH'SLEADERSWP
~ INCCE'S ROADTO TEes
- STUDENTSUCCESS

BY ALEX KEIMIG

With a background in industrial engineering, research f‘c‘qusionv process‘

improvement and ofganizational-problem solving, and black belt certification

. in innovation engineering, Jamison "Jami" Kovach, PMI Houston Endowed _
Professor in Project Managément and Associate Dean'for Student Success and . -
Undergraduate Support Services in the Cullen College of Engineering, sees
opportunities for innovation wherever.she goes.

"| bring that innovation engineering mindset to this work, too," she says. "I
have a very firm definition of innovation that-is rooted-in my training:'inno- <
vation is creating-things that are meaningfully-unigue. Something can be.new
and unique and different, but if it doesn't solve any problems, nobody's going
to bite."

It's-an efficient way of thinking that guides all areas 'of her work: Her close
collaboration with Senior Associate Dean of‘Undergraduate Programs and Dis-
. tance Learning Jagannatha "JR" Rao, whom she considers an invaluable advi-
.. sor, centers on continually finding new ways to support.Cullen undergraduate
O " students throughout their time at the college.

University of Houston Cullen College of Engineering 55
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g O to supplement those more challenging courses.

Student success' is about supporting our students in achieving
their goals: graduating on time, passing their courses, getting the
tutoring.help and support they need, and feeling like they are
part of the community within the Cullen College of Engineering.
Graduation rates, passing rates, spirit building - those are a lot,
of what I'm focused on right now, especially with UH’s goal of
becoming one of the top 50 public universities [in the country]."

SUPPORT SMARTER, NOT HARDER

Kovach cites the implementation of the Pathway Professor role,
expanding PROMES (Program for Mastery in Engineering Studies)
and other: tutoring resources, and Create@UH -as "some of [the
college's] biggest initiatives" in pursuit of student success. '

"

"When a student chooses Cullen College of Engineering, it be-
comes.our responsibili_ty to help that student be successful,” she
says. .

For example, Pathway Professors "have been specifically identi-
fied for their high level of teaching ability and their outstanding
performance as instructors" in some of Cullen's most challenging
courses and are recognized as the "best of the best".

+ "We're also expanding PROM'ES,"lKovach adds. "PROMES Work-
._shops are a great'way for students to access peer mentoring and
tutoring support on a regular basis. They run in conjunction with
classes, and even early on, faculty haveshared that those students i
~ who participated in PROMES did better in their courses. This Fall,
- we'll have a big push for more students to enroll in PROMES sec-
tions as well as to find more peer tutors to support them."

In addition to college-specific resources, Kovach is collaborating

with university-level programs like' LAUNCH (Learning Advance-

ments for Undergraduate Coéugars of Houston) and the remote : - ;
peer tutoring program, Knack. . - T :

"Whereas PROMES is semester-longand enrollment-based, these
other programs are... better suited to discrete or drop-in tutoring
needs," Kovach adds. "It's not just about having more resources.
Our goal is to be smart about the resources we have within the .
college and outside of it. Instead of just hiring a ton of tutors, let's . .

sée what the University is able to provide, and then let's use our .
college-level resources to fill in some of the gaps we might find or e
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"This is also a particular need for our Technolo-

gy Division programs, because several of them
are located fully at the Sugar Land instructional
site. We need to make sure that students there
feel supported in the same manner as our stu-
dents on the central campus."

Somespecialized college-level resources, how-
ever, just can't be beat; that's the'case with Ko-
vach's newly established Create@UH program
in support of curricular-based design activities

_for all undergraduate engineering majors.

Create@UH is all about increasing and enhanc-
ing design resources: opening more multidis-
ciplinary labs and makerspaces for students
to work on curricular-based design projects,
working to ‘bring in more funding and indus-
try' support for these student design projects,
and proudly showcasing their work. Kovach
describes it as "one of the biggest initiatives"
her office has undertaken recently.

For exarhple, Capstone Design is a "culmi-
nating, project-based course" serving as the
"pinnacle of the academic experience" for un-

" dergraduate students at the Cullen College of

Engineering. Many other courses, however,
still incorporate physical . design elements prior
to a student's senior year to prepare them for

such a large academic and practical undertak-

ing.
"We're working on acquiring more equipment
so that students have all of the tools they need
to succeed in fabricating the physical ele-

-~ ments of their design projects,” says Kovach.

"l worked closely with design faculty leaders
to put together a portfolio that advancement
and corporate_relations can show poténtial
sponsors what the senior Capstone Design ex-
perience is,all about'and how:they can get in-
volved. They can see that there is huge value in

contributing funding to these projects: they're
getting a fresh perspective from our students
dbout how to solve their design problem, and
at the same time, those students are getting
invaluable industry guidance and professional
learning experiences. We have multiple spon-
sorship levels: some organizations may provide
general funding, whereas others might want to
fund a particular project, and others still might
want to fund a particular project while getting
involved with mentoring and support for par-
ticipating student teams."

LOOKING TO THE: FUTURE

"l don't go into anything thinking that | know
everything," Kovach affirms. "I'm here to part-
ner with people, to build relationships, and to
see other people be successful."

In fact, Kovach's methods for designing and
innovating programming options are inherent-
ly cooperative. Each step toward a potential
new solution incorporates input from multiple
sources — faculty members, students, and more
- before a plan can be considered-complete.

"We put concerted thought into planning what
we'II”try next based on-what we know today.
Then, when we try that next new idea, we
see how it works and we learn from it. This is
a constant cycle not of trial and-error, but of
thoughtful planning, acting, and studying."

It may take time for(_the fruits of Kovach's la-
bor to mature, but her dedication to the un-

dergraduate students at the Cullen College, of

Engineering” has undoubtedly already begun
shaping the future of innovation herein Hous-
ton and around the world.

"I'm really excited about the futute and about
what we can achieve," she says. £
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STUDENT SUCCESS IS ABOUT SUPPORTING OUR STUDENTS
IN ACHIEVING THEIR GOALS: GRADUATING ON TIME, PASS-
ING THEIR COURSES, GETTING THE TUTORING HELP AND SUP-
PORT THEY NEED, AND FEELING LIKE THEY ARE PART OF THE
COMMUNITY WITHIN THE CULLEN COLLEGE OF ENGINEERING

- JAMISON KOVACH .
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CULLEN COLLEGE OF ENGINEERING

—— ADDS 26 NEW
FACULTY TO ITS RANKS

The Cullen College of Engineering is happy to announce the hiring of
26 new faculty members in a variety of departments and roles for the
2024-25 academic year.

ic whole-body movements, such as walking, run-
ning, jumping, and landing.

BIOMEDICAL ENGINEERING

Ali Yousefi, Associate Professor

Aaryani Tipirneni-Sajja, Associate Professor

Yousefi earned his doctorate in electrical and
computer engineering from the University of
Southern California. Yousefi previously worked
as an Assistant Professor at the Worchester
Polytechnic Institute. His research focuses on
developing methodological solutions to prob-

Tipirneni-Sajja is a biomedical engineer with exper-
tise in developing accurate quantitative magnetic
resonance imaging (MRI) and spectroscopy (NMR)
methods for identifying biomarkers and enabling
early diagnosis and treatment monitoring of vari-

WILLIAM A. BROOKSHIRE DEPARTMENT OF

CHEMICAL & BIOMOLECULAR ENGINEERING

Lawrence Dooling, Assistant Professor (starting Jan-
uary 1)

Dooling will join the Cullen College on Jan. 1, 2025,
as an Assistant Professor in the William A. Brook-
shire Department of Chemical & Biomolecular Engi-
neering. Dooling earned his doctorate in Chemical
Engineering from the California Institute of Tech-
nology. His research aims to elucidate mechanisms
for phagocytosis of cohesive solid tumor cells by
macrophages with the goal of improving the effi-
cacy of macrophage-based cancer immunotherapy.

Sri Bala Gorugantu, Assistant Professor (starting
January 1)

Gorugantu will join the Cullen College on Jan 1,
2025, as an Assistant Professor in the William A.
Brookshire Department of Chemical & Biomolecu-
lar Engineering. Gorugantu earned her doctorate in
Chemical Engineering from Ghent University, Bel-
gium, in 2020. Gorugantu’s research expertise lies
in chemical kinetics, reaction engineering and ad-
vanced characterization techniques.

Ahmed Elzatahry, Research Professor

Elzatahry brings over 25 years of academic and re-
search expertise in nanocomposites and nanoma-
terials synthesis, specializing in mesoporous ma-
terials, 2D materials, and deep polymer materials
processing with significant applications in renew-
able energy, catalysis, and biomedical fields. He re-
ceived his Ph.D. in Applied Chemistry from Al-Azhar
University in 2007, followed by postdoctoral ap-
pointments at Virginia Commonwealth University.

lems concerning neuroscience data analysis.

Andrew Nordin, Assistant Professor

Nordin has undergraduate and graduate de-
grees in physics and kinesiology from Lakehead
University and a doctoral degree concentrating

ous diseases.
Anto Sam Crosslee Louis Sam Titus, Research As-
sistant Professor

Titus earned his doctorate in Cellular and Molec-
ular Biology from the University of Texas at Dallas

CIVIL AND ENVIRONMENTAL ENGINEERING

Abigail Beck, Assistant Professor (starting
January 1)

in 2016. For the past seven years, he has served as
postdoctoral researcher at Southern Methodist Uni-
versity.

in biomechanics from University of Nevada,
Las Vegas. Nordin’s research focuses on under-
standing human neuromotor control of dynam-
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Beck will join the Cullen College on January 1,
2025, as an Assistant Professor in the Civil and
Environmental Engineering Department. Beck
earned her doctorate in civil engineering from
the University of lllinois Urbana Champaign.

Hady Salloum, Research Professor

Salloum has over 35 years of experience in indus-
try and academia, directing large-scale, complex
research and development projects as well as
field experiments and is currently responsible for
leading research that spans various engineering
and science disciplines. He is currently serving as
the Director of Research for BTl at UH. He holds
a Bachelors and Master of Science degrees and a
Ph.D. in Electrical Engineering.

CONSTRUCTION MANAGEMENT

Marcos Gonzalez, Lecturer

Gonzalez joins the Construction Management de-
partment as a lecturer. He is a construction man-
ager at PLW Waterworks. Gonzalez is involved in
the college’s Construction Management Industry
Advisory Board.

Ismael Velez, Lecturer

Velez is a seasoned Engineering Management
Professional and is joining the Cullen College as a
Lecturer in Construction Management. He brings
extensive expertise in EPC project management
within the oil and gas sector, with a proven track
record of leading successful cross-functional
teams. Ismael earned a Bachelor of Science in
Construction Management in 2021 and a Master
of Engineering Management in 2023, both from
the University of Houston Cullen College of En-
gineering.

ELECTRICAL AND COMPUTER ENGINEERING

Lihong Zhao, Assistant Professor

Zhao earned his doctorate in materials science from
University of lllinois Urbana-Champaign in 202o0.
For the past year, he has been a Research Assistant
Professor at UH.
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Faheem Ershad, Assistant Professor (starting
January 1)

Ershad will join the Electrical & Computer Engineer-
ing Department on January 1, 2025, as an Assistant
Professor. He earned his doctorate in biomedical
engineering from Pennsylvania State University.
His research projects specialize in the development
of wearable/implantable bioelectronics for physi-
ological sensing and treatment, focusing on cardi-
ac/neural health, tissue engineering, and machine
learning.

Padmavati Viswanath, Instructional Assistant Pro-
fessor

Viswanath brings over 11 years of experience as a
lecturer to our faculty. Viswanath comes to UH from
the University of Newcastle in Australia, where
she served as a Lecturer. She has secured research
grants from both academic and industry sources,
supervised PhD students, and published widely in
international journals and conferences.

Ajit Bopardikar, Senior Lecturer

Bopardikar earned his doctorate in imaging science
from the Rochester Institute of Technology in 2000.
He has over a decade of experience working indus-
try in the areas of multimedia analysis, biomedical
signal analysis, and computational bioinformatics.
He has also earned 6 U.S. patents.

ENGINEERING TECHNOLOGY

Alae Lakraychi, Research Assistant Professor

Lakraychi accepted the position of Research Assis-
tant Professor with the Engineering Technology De-
partment. Previously he served as the Postdoctoral
Scientist at UH.
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Qin Lin, Assistant Professor

Lin comes to UH from Cleveland State University
as an Assistant Professor. Lin earned his doctorate
from Delft University of Technology, with research
interests in machine learning, control theory, and
industrial cybersecurity.

Maedehossadat Mohammadi, Research Assistant
Professor

Mohammadi is an experienced researcher in chem-
ical and bioresource engineering with over 15 years
of professional experience. Mohammadi has held
leadership roles in process design, operations,
data acquisition, and analysis, and is highly skilled
in converting lignocellulosic biomass into various
fuels through biochemical and thermochemical
routes.

HUMAN DEVELOPMENT AND

CONSUMER SCIENCES

Domenique Jones, Lecturer

Jones earned her doctorate from the University of
Tennessee in retail, hospitality, and tourism man-
agement with an emphasis on retail and consumer
sciences and certifications in women, gender, and
sexuality and qualitative research. She has taught
various undergraduate courses in retail and fashion
merchandising. Her research agenda surrounds the
social psychology of dress and seeking to under-
stand the barriers of appearance for marginalized
consumers.

INDUSTRIAL ENGINEERING

George Tan, Associate Professor

Tan comes to UH from Texas Tech University and
joins the Industrial Engineering Department as
an Associate Professor. Tan received his doctorate
from North Carolina State University in Industrial
& Systems Engineering. His research interests are
micro- and nanofabrication for tissue engineering,
Biomedical design and instrumentation, and Biomi-
metic polymer structures. Tan recently was awarded
an NSF CAREER Award for his project titled, “Cap-
illary-Incorporated Bioprinting of Biomimetic Soft
Tissue Constructs.

Nirathi Keerthi Govindu, Lecturer

Govindu earned a doctorate in Industrial Engineer-
ing in 2013 from Mississippi State University. Before
joining the Industrial Engineering Department at
UH, Govindu a data analyst at NRG Energy. Gov-
indu’s research interests focus on using machine
learning applications in health sciences and utiliz-
ing Al for project planning and design.

INFORMATION AND SCIENCE TECHNOLOGY

Tania Banerjee, Assistant Professor

Banerjee comes to UH from the University of Flor-
ida serving as a Research Assistant Scientist. Her
main area of focus revolves around leveraging arti-
ficial intelligence and machine learning techniques
across diverse applications.

MECHANICAL AND AEROSPACE ENGINEERING

Maksud Rahman, Assistant Professor

Rahman comes to UH from Rice University as an As-
sistant Research Professor. He earned his doctorate
in Fiber Science from Cornell University. Rahman’s
academic interests lie in interdisciplinary materials
science research, using an engineering and biolo-
gy perspective to design and fabricate ‘Nature-in-
spired-Structures’.

Jingyi Luan, Assistant Professor

Luan comes to UH from Washington State Univer-
sity. Her expertise lies in biomaterials and nanoma-
terials for bio-sensing and bio-imaging, next-gen-
eration molecular diagnostics, point-of-care and
wearable sensors.

Kelly Yi-Chun Huang, Assistant Professor

Huang joined the Cullen College on January 1, 2024,
as an assistant professor in the Mechanical Engi-
neering Department. Huang’s research focuses on
investigations of the turbulent processes that drive
the atmospheric surface layer and the development
of novel and high-resolution sensing techniques.

DIVISION OF UNDERGRADUATE PROGRAMS

AND STUDENT SUCCESS

Matthew Zelisko, Instructional Assistant Professor

Zelisko joins the Division of Undergraduate Pro-
grams and Student Success at the Cullen College as
an Instructional Assistant Professor. Previously he
worked as an Assistant Professor at Saint Thomas
University. Zelisko earned a Ph.D. in mechanical en-
gineering from the University of Houston in 2016. £
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CHEN NAMED TO NATIONAL

ACADEMY OF INVENTORS SENIOR MEMBER

BY BRYAN LUHN

Jinghong Chen, an associate professor in the University of
Houston’s Cullen College of Engineering, has been named a Se-
nior Member of the National Academy of Inventors (NAI).

The University of Houston now has 36 faculty members in the
NAI.

"Today, we proudly celebrate the well-deserved induction of our
esteemed colleague, Jinghong Chen, as a Senior Member of the
National Academy of Inventors,” said Ramanan Krishnamoor-
ti, vice president of energy and innovation at UH. “This honor
not only recognizes Professor Chen’s achievements but also re-
flects the University of Houston’s commitment to groundbreak-
ing research and innovation. Together, we are shaping a future
where innovation knows no bounds.”

NAI Senior Members are active faculty, scientists, and admin-
istrators from NAI member institutions who have demonstrat-
ed remarkable innovation producing technologies that have
brought, or aspire to bring, real impact on the welfare of society.
They also have growing success in patents, licensing, and com-
mercialization, while educating and mentoring the next gener-
ation of inventors.
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Chen is a world-renowned expert in high-
speed and radio-frequency integrated circuit
technologies. He holds 10 U.S. patents and
several of his inventions have been commer-
cially licensed.

“I deeply appreciate my colleagues for their
great support and inspiration on technolo-
gy innovation,” Chen said. “This recognition
motivates me to keep working hard on the
disclosure of intellectual property, mentoring
innovative students and translating our in-
ventions to benefit society.”

Following their nomination, individuals un-
dergo a rigorous selection process by the NAI
Senior Member Advisory Committee, which
is composed of elected NAI Fellows who are
considered pioneers in their respective fields.
This latest class of 124 Senior Members is
the largest to date, representing 60 member
institutions across the country. Collectively, they are named on
more than 1,000 U.S. patents with 344 of those being licensed
technologies and commercialized products.

“This year’s class of Senior Members is truly a testament to the
outstanding innovation happening at NAI Member Institutions
and what happens when the academic space encourages and
celebrates invention and commercialization,” said Paul R. San-
berg, President of NAI. “We are proud to welcome these out-
standing academic inventors to the Academy and look forward
to supporting and celebrating them as they continue in their
innovation journeys.” £¢

‘ 6 deeply appreciate my

colleagues for their great

support and inspiratio’ ’

- JINGHONG CHEN

Xu part of

S9M DOD.GRANT
T0 SUPPORTDEFENSE MANUFABTURING

BY RASHDA KHAN

The U.S. Department of Defense (DoD)
awarded a $5 million grant to the Univer-
sity of Texas Rio Grande Valley (UTRGV)-
led America’s Additive Foundry Consor-
tium, which includes the University of
Houston as a key partner. This is one of
six grants - totaling about $30 million -
to help enhance national security through
community investments.

The funding will enable the consortium to
undertake a $7.5 million project designed
to ensure that the U.S. military has a
stable supply of domestically produced,
high-quality tactical alloys critical for
national defense. The consortium will ac-
complish this by focusing on developing
novel advanced manufacturing methods.

UH, located in the Energy Capital of the
World, has a special advantage to con-
tribute. Ben Xu, assistant professor of
mechanical engineering and Presidential
Frontier Faculty Fellow at UH, will serve
as the site director of the Houston-based
Demonstration Hub for the consortium.
The demonstration hub will link small
and medium-sized manufacturers to DoD
contractors, showcase various advanced
manufacturing processes, provide local

technical support to facilitate commer-
cialization and implementation of the
proposed novel technologies and help
upskill and reskill existing workforce.

“Securing the supply of specialty alloys
and maintaining the ability to conduct
forging and casting operations are es-
sential to producing military equip-
ment,” Xu said. “We [the consortium]
will develop and demonstrate alterna-
tive casting and forging processes by
leveraging metal additive/hybrid/con-
vergent manufacturing technologies
to modernize America’s foundry oper-
ations in the Texas Coastal Plains re-
gion through advanced research, tech-
nical support, business development,
and workforce training with a focus on
small manufacturers.”

The consortium has an ambitious agen-
da. During the five-year grant period, the
consortium aims to demonstrate additive
casting and hybrid forging processes to
1,800 manufacturers, incubate 45 start-
ups and pitch 30 companies. In addition,
it will leverage resources of partner in-
stitutions to provide relevant workforce
training and educational programs.

Other key consortium partners include
the UTRGV Center for Advanced Manu-
facturing Innovation and Cyber Systems,
UT Austin, UT San Antonio, Georgia Tech,
Texas Manufacturing Assistant Center,
Army Research Laboratory, America
Makes, Advanced Robotics for Manufac-
turing, and Tooling U-SME.

This initiative is expected to benefit the
TX-SGCP region, which includes Browns-
ville-Harlingen, McAllen-Edinburg-Mis-
sion, Corpus Christi, Houston-The Wood-
lands-Sugar Land, San Antonio-New
Braunfels, and Greater Austin.

“Businesses and the workforce, now and
in the future, need to be really knowl-
edgeable about advances in technology -
not only for optimal efficiency, but also to
adapt to changing scenarios and innovate
new solutions to stay competitive and se-
cure,” said Ramanan Krishnamoorti, vice
president for energy and innovation at

H. “This will benefit not only them but
also the region and the nation. We have a
great opportunity to revitalize American
manufacturing through collaboration to
foster research, innovation, and work-
force development.”
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Zhu Han, Moores Professor in the Elec-
trical and Computer Engineering Depart-
ment of the University of Houston's Cullen
College of Engineering, is part of the 2023
Fellow class for the Association for Com-
puting Machinery (ACM).

Han, who is also a Fellow of the Institute of
Electrical and Electronics Engineers (IEEE) and American Associ-
ation for the Advancement of Science (AAAS), said he was proud
to be inducted with this year's class.

“They have promoted a series of innovations and their contri-
butions have covered a wide range of fields, including algorithm
design, computer graphics, network security, network search and
other fields,” he said. “They have greatly enriched our daily life,
work and entertainment.”

According to the ACM, Han was recognized “for contributions to
distributed and autonomous management for large-scale com-
munication networks.”

Only 68 people were selected for the honor this year, and Fellow

status is granted to just 1 percent of the 110,000 members of the
ACM.
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Ji Chen, Professor in the Electrical & Com-
puter Engineering Department and the
Houston site director of the NSF I/UCRC
Center for EMC Research, was elevated to
ellow of the Institute of Electrical and Elec-
tronics Engineers, one of the highest honors
of distinction provided by the organization.
Chen was recognized as being one of the top researchers in the
area of EM modeling and measurements for MRI device safety.
Less than 0.1 percent of IEEE voting members are selected annu-
ally for the Fellow distinction.

. Kaushik Rajashekara, Distinguished Pro-
\\ fessor of Engineering at the University

\ of Houston Cullen College of Engineer-
ing, continues to receive recognition and
awards on a global scale. The man who

ushered in the era of electric cars, working
on the General Motors EV1 in 1995 when

he was a Technical Fellow there, has been elected an Interna-
tional Fellow of the Engineering Academy of Japan, recognized
for his contributions to power conversion and, of course, elec-
trification of transportation.

According to the academy, Rajashekara’s election as an Inter-
national Fellow specifically honors his “outstanding scientific
research and scientific-technical developments in the field of
energy which promote greater efficiency and environmental
security for energy sources on Earth in the interests of all man-
kind.”

He stands among an elite group of fewer than 10 Fellows from
the United States, out of a distinguished group comprising 800
Fellows and 15 International Fellows.

Giil H. Zerze, an assistant professor in
the William A. Brookshire Department of
Chemical and Biomolecular Engineering,
has been chosen for a two-year term as
an inaugural member for a new editorial
board created by an academic journal.

The Journal of Chemical Theory and
Computations (JCTC) announced the members of its new Early
Career Board (ECB) in January. According to the JCTC, the ini-
tiative provides young investigators with guidance and insight
into the editorial process as they pursue their independent
research careers. JCTC is a peer-reviewed scientific journal, es-
tablished in 2005 by the American Chemical Society, with an
impact factor of 5.5 as of 2022.

Yashashree Kulkarni, the Bill D. Cook
Professor of Mechanical Engineering at
the Cullen College of Engineering, will
serve as the president of the Society of
Engineering Science (SES) in 2024.

SES dates back to 1963, when it was
founded as a non-profit organization,
dedicated to the advancement of interdisciplinary research at
the interface of engineering and science. Today, it is a vibrant
society with close to 1,000 members. Two major annual activi-
ties of the SES board include hosting an annual conference that
brings together people from different disciplines of engineering
sciences and recognizing the accomplishments of members of
the engineering science community through awards.

Associate professor of biotechnology
Venkatesh Balan has been honored
with the International Association of
Advanced Materials' Advanced Material
Award for his Department of Defense
grant-sponsored work with chitin — the
resilient, fibrous substance that protects
the soft inner tissues of arthropods and
helps mushrooms hold their shape. Chitin has the potential to
address persistent needs in multiple sectors, including health
and medicine and the fight against pollution, in addition to the
Department of Defense's more direct interests.

New research from Tian Chen featured
on the cover of Science Advances could
lead to the creation of material architec-
ture that changes its behavior based on
different temperature situations.
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BALAN TABBED ror Fellowship Program

BY ALEX KEIMIG
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Venkatesh Baﬂ_n‘

The Technology Division's associate professor of biotechnology
Venkatesh Balan, Ph.D., was recently selected to participate in
the 2024 U.S. Department of Agriculture Hispanic-Serving Insti-
tutions (HSI) E. Kika De La Garza Fellowship program.

This program is part of USDA’s commitment to advance equity in
professional development opportunities as well as build a more
diverse pipeline into public service and the agricultural sector.

This July, Balan will travel to Washington, D.C. to convene with the
2024 class of fellows, where they will meet with agency represen-
tatives of the USDA to learn more about the resources and op-
portunities available to support their students and organizations.
The goal of this experience is to continually strengthen collabo-
ration between academic and governmental leaders in support
of Hispanic-Serving Institutions - public colleges and universities
whose full-time undergraduate enrollment is at least 25 percent
Hispanic students - like the University of Houston.

“This program exemplifies USDA’s commitment to ensuring equi-
table access to the department’s programs, services and resourc-
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es by underserved groups,” said Lisa R. Ramirez, director of US-
DA’s Office of Partnerships and Public Engagement.

"This fellowship is basically trying to bring in all these faculty who
are already working in this space to build a network of research-
ers, and a research community, to see how we can do better for
our minority students," Balan said.

"We're trying to stimulate our Hispanic student communities and
help them explore the biotechnology opportunities available to
them. I'm very motivated to help minority students to grow and
achieve because it is my way of giving back to the community.
Back in India, the caste system leads to a lot of suppression of
minority students coming up in life. There are always barriers. |,
myself, experience that in many places and how much | need to
fight hard to work on overcoming those barriers."

He added, "I want to show these students that the opportuni-
ties exist. Within my capacity, experience, and educational back-
ground, I'm trying to leverage this program to bring students in
and then lift them up to see the opportunities available to them."
Balan's investment in local communities and his networking on
the national and international scales all tie back to the same core
inspiration.

"All of these things are interconnected in helping me to achieve
my end goal of developing some technology with can help peo-
ple come out of poverty and hunger," Balan said. "I'm working to

achieve that greater vision by supporting our students and help-
ing build relationships." &

Within my capacity,
experience, and educational back-
ground, I'm trying to leverage this

program to bring students in and then
lift them up to see the opportunities
available to them.

- VENKATESH BALAN

GREER TAKES HOME EXCELLENCE

IN CRITICAL HRD AWARD

BY ALEX KEIMIG

Assistant Professor of Human Resource Development (HRD) To-
mika W. Greer has been recognized with the Excellence in Crit-
ical HRD award at this year's Academy of Human Resource De-
velopment (AHRD) international research conference in Virginia.

Her recently published textbook, Human Resource Development:
Critical Perspectives and Practices (co-authored with Laura L. Bi-
erema, Jamie L. Callahan, Carole J. Elliott and Joshua C. Collins),
was also named HRD Book of the Year.

"This [Excellence in Critical HRD] award is in recognition of me, as
an individual, having reached a professional milestone in building
a career in critical HRD by bringing critical perspectives into my
research, service, and teaching," Greer said.

Critical perspectives were not always Greer's approach of choice
when it came to solving problems.

"My background is in engineering, so I'm used to a world where
we work a problem, circle the answer down at the bottom of the
page, and are either right or wrong,” she said. “With critical per-
spectives, there's not always a 'right' or 'wrong' way to do or ap-
proach something, so | was almost repelled by this concept at
first.”

"l grew up with an engineer as a dad. I'm married to an engineer.
| have a bachelor's degree in engineering. Human Resource De-
velopment can seem like something totally outside the scope of
my engineering background, but I'm living proof that there are
definite connections between engineering and HRD. HRD, like
engineering, is very systematic and process-driven. We deal with
human processes more so than technical processes or reactions,
but it is a science."

In a unique twist of fate, Greer was a member of the awards com-
mittee that originally established the Excellence in Critical HRD
award several years ago, before she even considered herself a
critical scholar.

"I had no idea that | would be receiving this award one day,”
she said. “This award truly solidifies my identity as a critical
scholar — realizing that now I'm accepted and recognized as
one and feeling a responsibility to uphold the ideals of crit-
ical HRD further. I've been recognized for this, so | want to
make sure | continue to do that identity justice.”

Greer's textbook is just one example of her commitment to those
ideals.

Tomika Greer
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"l joined the textbook project in 2020, the week before every-
thing shut down, so we wrote most of this book during turbu-
lent pandemic times. It was a long and very difficult period, but
| think the lingering personal and societal challenges strength-
ened the book. There was a lot to think about in terms of critical
HRD during the pandemic," Greer said. "My co-authors and | were
spread across several different time zones in the UK, Houston,
Georgia, and Minnesota, so we got on Zoom for a few hours once
a week for a virtual writing retreat where we also encouraged
each other to keep making progress on our chapters."

Collaborating during the weekly writing retreats allowed Greer
and her fellow authors to bounce ideas, hone phrasing and weave
their separately-written chapters into a cohesive overarching nar-
rative.

"Our textbook is an overview of foundational activities and be-
liefs across the human resource development field. Each chapter
is devoted to a different aspect of HRD, and the thing that makes
this different from other HRD textbooks that cover the whole field
like this is that we use the critical perspective: a way to look at
problems or situations wherein you want to identify and rectify
any inequities or inequalities in power, treatment, or access with-
in a system," Greer said.

"We have to keep asking ourselves: yes, this may be how we do
things, but is it unfairly harming some people and unfairly privi-
leging others? We can't just take everything in life at face value.
It's so important for us to ask those questions, especially if we
hold the ideal of social justice somewhere within us. Asking the
hard questions gives us the potential to impact change for tradi-
tionally marginalized and disadvantaged populations, which is a
big part of what really draws me to this work."
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ECE Professors Part Of Research

WITH JAPAN'S KEIO UNIVERSITY

BY STEPHEN GREENWELL

The Cullen College of Engineering is now part of a research effort
with faculty at Keio University, Japan's most prestigious and very
first private institution of higher learning, that is also meant to
encourage future collaboration and young researcher exchanges
internationally.

The research proposal, “Research on sensing, actuation, com-
munication, and intelligent signal processing infrastructure for
ambient intelligence,” runs through March 2029. The lead PI for
Cullen is Zhu Han, Moores Professor in the Electrical and Com-
puter Engineering Department. Miao Pan, an Associate Profes-
sor, is the co-PI.

At Keio, the Pl is Tomoaki Ohtsuki, Professor of Information
and Computer Science. Other collaborating institutions include
Charles Stuart University in Australia, Memorial University in
Canada, the Norwegian University of Science and Technology,
and Queen's University Belfast in the United Kingdom.
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“The goal of this project is not only to boost research collabo-
ration among top research universities in different continents
on wireless communications, sensing, networking and Al, but
also promotes the exchange of young researchers between Keio
University and collaborative institutions abroad, including Ph.D.
students, post-doctorate scholars and early career faculty mem-
bers,” Pan said.

The entire project is supported by a 500 million yen grant —
roughly 3.3 million USD — from the Japan Science and Tech-
nology (JST) Agency's Adopting Sustainable Partnerships for
Innovative Research Ecosystem (ASPIRE) program.

Miao Pan

RESEARCH
PROFESSOR NABS
KNIGHTS GRANT

BY STEPHEN GREENWELL

Lars Tebbe, an assistant professor of re-
search in the Biomedical Engineering De-
partment at the Cullen College of Engi-
neering, has earned $90,000 in funding
thanks to the Knights Templar Eye Founda-
tion (KTEF) Career Starter Grant.

Tebbe's proposal is entitled “The clinical
benefits of modulating ROM1 in switch-
ing a PRPH2-associated pattern dystrophy
phenotype to retinitis pigmentosa.”

According to the project's abstract, “Pe-
ripherin2 (PRPH2) is vital for the structur-
al integrity and function of photoreceptor
cells. Mutations in PRHP2 are linked to a
variety of inherited retinal diseases (IRDs),
including night blindness and loss of daily
vision. Recent studies found a connection
between mutations in PRPH2 and the IRDs
Leber Congenital Amaurosis (LCA) and

N

Stargardt’s disease, both developing a se-
rious form of vision-loss in the early child-
hood of patients.”

“The connection of PRPH2 with those two
IRDs underscores the relevance of PRPH2
as a target in the development of a gene
therapy for pediatric eye diseases. PRPH2
interacts with another protein called
rod outer segment membrane protein 1
(ROM1). Reduction of ROM1 levels in a
mouse model carrying a disease-causing
mutation in PRPH2 shifted the diagnosis
from loss of daily vision to a more man-
ageable night blindness. Thus, ROM1 was
identified as target in reducing the severity
of loss of daily vision caused by mutation
in PRPH2.”

The grant aims to reduce levels of ROM1
by using molecules named antisense oligo-
nucleotides (ASOs) in a mouse model car-
rying an IRD-causing mutation of PRPH2.
The study will test whether the administra-
tion of the ASOs in eye drops will be as ef-
fective as the injection of ASOs formulated
in nanoparticles.

“The results obtained in this study have
the potential to develop better therapeu-
tic options for children affected with vi-

[keft to right] Lars Tebbe, Muna Naash, Muﬁyyadﬂé\l—.ﬁaaﬂi and MustafaMakia

sion-loss caused by mutations in PRPH2
and thus, increasing their quality of life,”
Tebbe wrote.

The foundation is committed to support
research that can help launch the careers
of clinical and basic researchers focused
on the prevention and cure of potentially
blinding diseases in infants and children.
This year, the foundation awarded 26 ca-
reer starter grants — more than $2.3 mil-
lion in funding. To date, KTEF has provided
more than $168 million on research, edu-
cation and patient care, awarding $33 mil-
lion in pediatric research grant awards and
$10 million in endowments at five leading
ophthalmology research and educational
institutions.

“I want to thank the Knights Templar Eye
Foundation for giving me the opportunity
to advance our knowledge of the under-
lying mechanisms causing pediatric eye
diseases and to explore novel therapeutic
approaches for those eye diseases,” Tebbe
said.

Tebbe joined the University of Houston
in 2019. He was previously affiliated with
the Department of Cell and Matrix Biology
at the Johannes Gutenberg University of
Mainz in Germany. &

——
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BREAKBULK’S NEXTGEN

BY ALEX KEIMIG

Supply Chain and Logistics Technology Pro-
gram Director Margaret Kidd was recently
featured on the cover of Breakbulk Maga-
zine — a bimonthly worldwide project car-
go and breakbulk shipping industry publi-
cation — in a surprising twist that elevated
her profile piece into a major feature.

Breakbulk Magazine is published six times
per year, going out to major global engi-
neering firms, port authorities, third-party
logistics firms, oil and gas firms, and other
entities related to global capital projects.
Kidd was initially selected to be inter-
viewed for a story detailing her connec-
tions to and involvement in the sector.

"l had absolutely no idea that | was being
featured on the cover," she said. "l was in
Dubai, and | spoke on a panel at Breakbulk
Middle East in February. | thought they
were just doing a profile piece. They didn't
tell me that it would be the front-page sto-
ry. | started getting early-morning texts
from friends in Europe because it launched
out of London, and that's how | found out."”
"l guess what's ironic is that most of the
supply chain and global capital projects
world is very male-dominated," she contin-
ued. "This is only the second time that a
woman has been featured on the cover
of Breakbulk Magazine, but they’re real-
ly trying to drive this message of inclu-
sivity and diversity."

In fact, this is the third issue in a row that
women have been featured as the cover
story for Breakbulk Magazine. Their sixth
issue of 2023 highlighted their Women in
Breakbulk conference panel and initiative,
sharing commentary from over half a doz-
en women industry leaders on their expe-
rience in the breakbulk and supply chain
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Margaret Kidd with stude

sectors, and their first issue of 2024 fea-
tured Alia Janahi, DP World's Vice President
of HSE Operations in the Gulf Cooperation
Council.

"When you're younger and you're think-
ing about the profession, it's encouraging
to see women doing the job, too. Not just
men. If you look at program directors of
supply chain and logistics education pro-
grams in the US, they're almost all men.
There are a couple of women, but even on
the academic side, the field is very male
dominated, so | hope that seeing this might
inspire some of my students and encour-
age them not to let anyone get in their way.
It would have been great to see this twenty
years ago," Kidd said. "Global logistics is a
fruitful industry."

This issue — the second of 2024 — focused
in part on energy transition, which Kidd
notes is of particular importance and rele-
vance to the University of Houston and its
work as a Tier 1 research university.

" doe
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Dubbed a "champion for Breakbulk's [next
generation]" by the publication's headline,
Kidd's efforts to create and maintain edu-
cational and experiential opportunities for
her students are featured prominently; she
emphasizes that it's not about her being on
the cover as much as it is about what her
presence represents for women in the in-
dustry and for the University of Houston on
the global stage.

"They don't normally put an academic on
the cover of this kind of publication, but
there's no question that | spend a lot of
time with industry to drive value to my stu-
dents," she said. "The EPC world — engi-
neer, procure, construct — includes some
major engineering firms that have their
home base right here in Houston, like
Bechtel and Fluor. That's really my goal: the
work | do when I'm speaking at these con-
ferences drives internships and job oppor-
tunities for our students, and my focus is to
make a difference for them."£¢

XIANG LEADING PROJECT ON DECISION ANALYTICS

To Improve Robotic Cooperative 3D Printing

BY STEPHEN GREENWELL

Yisha Xiang

A professor at the University of Houston's Cullen College of En-
gineering has received more than half a million in funding from
the National Science Foundation to refine and streamline cooper-
ation efforts between robotic 3D printers.

Yisha Xiang, an associate professor in the Industrial Engineering
Department, is the PI for an NSF proposal, “Integrated Frame-
work for Cooperative 3D Printing: Uncertainty Quantification, De-
cision Models, and Algorithms.” The $505,789 award will cover
research through 2026.

Xiang's research is focused on advancing data analytics and de-
cision-making methods for the efficiency of the novel cooper-
ative 3D printing (C3DP) technology. According to the project's

abstract, a critical barrier to the widespread adoption of additive
manufacturing (AM) technologies has been slow printing speeds,
leading to excessive printing times for large parts.

C3DP utilizes a fleet of printhead-carrying mobile robots to per-
form printing jobs cooperatively, significantly improving scalabil-
ity and reducing print time. Effective methods for operational
control of these systems must consider the accuracy degradation
of mobile printers, which can lead to cascading effects in prod-
uct quality and production efficiency, as well as various uncertain
factors in the printing process that makes scheduling for C3DP
extremely challenging.

The research team identified three goals
for the research:

1.) Create advanced statistical machine learning models for posi-
tional accuracy prediction of robot printers and inference of hid-
den conditions, facilitating timely maintenance of robot printers.
2.) Develop a suite of stochastic optimization models using dy-
namic chance constraints for maintenance planning, production
scheduling, and collision-free routing.

3.) Validate and demonstrate the research methods through
proof-of-concept experiments at their research labs, computa-
tional simulations, and collaborations with industrial partners.

Successful development of these models and algorithms will po-
tentially transform AM into a new, ultra-efficient era of automat-
ed 3D printing.

Co-principal investigators for the research are Wenchao Zhou, an
associate professor in the Mechanical Engineering Department at
the University of Arkansas; and Harsha Gangammanavar, associ-
ate professor in Operations Research and Engineering Manage-
ment at Southern Methodist University.

Xiang joined the Cullen faculty in Fall 2022. She earned an NSF
CAREER award in 2020 for her research proposal, “Enhancing En-
vironmental and Economic Sustainability of Additive Manufactur-
ing-Based Remanufacturing.” £
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Mudd Earns
NEW ACHIEVER AWARD

BY ALEX KEIMIG

Retailing and Consumer Science lecturer
Blake Mudd was recently honored with
the New Achiever Award at this year's
American Association of Family and Con-
sumer Sciences Texas (AAFCS-TX) Annual
Conference.

This recognition comes hot on the heels
of Mudd's installation as the conference's
Vice President of Membership at last year's
conference. Mudd stated it "was quite the
honor" to be nominated by Human Devel-
opment and Consumer Sciences Depart-
ment Chair Barbara Stewart, who holds
esteemed standing with AAFCS.

“Dr. Stewart is so supportive of all of us.
She's our champion,” Mudd said. “She
says, 'I'm going to nominate y'all for every
single thing, and when | do it, I'm going to
send you what | wrote and why I'm nomi-
nating you," and that's always such sweet
motivation.”

Mudd's predecessor as Vice President
of Membership won this very same New
Achiever award herself 25 years ago.

“That really drove home that I'm following
in a lot of great footsteps here. So many
of our members have been members for
30, 40, even 50 years, SO in a way, this
award feels like real evidence of their sup-
port and approval,” he said. “This award is
almost like the reassurance that I'm doing
the right thing. It's endorsement to keep
going down this path, and to consider my
legacy to encourage the next person who
wins this award. It's not necessarily about
opening new doors for me, but for me to
help keep the doors open for those follow-
ing me.”
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When | think about every
step | o, whetherit's a
conference presentation or
answering administrative
emails, | always keep in
mind that I'm doing this
for students.

- BLAKE MUDD

Called "full-throttle" in his pursuits by
Stewart in her nomination letter, Mudd
cites the importance of service and con-
nection as key to his success.

“I'm really lucky that I have a lecturer po-
sition, which sounds ironic, because most
people want to go tenure-track,” he said.
“That's the goal when | get my Ph.D., but
right now, | get to work with students all
day, every day, and 100 percent of my
workload is student-facing. When | think
about every step | do, whether it's a con-
ference presentation or answering admin-
istrative emails, | always keep in mind that
I'm doing this for students. | really enjoy
just the student experience and that's
what | find rewarding even though it's a bit
less tangible than some other outcomes.
That's what I'm contributing to the field - |

hope - in addition to students' education.”
He added, “We are teachers and research-
ers first and all of these other things sec-
ond. The reason that we have our jobs is
because of students. That's special. When
| think about AAFCS specifically, we have
people who work in extension, and people
who work in high schools and universi-
ties, and people who sometimes work in
non-profits, but the overall idea is that we
are all serving somebody. I'm lucky that the
people | serve are students. Whether our
students or people in the local communi-
ty, we are all passing along knowledge to
others to make them better people, and |
think that's important.”

“There was not one single moment that led
to this award for me. This is recognition of
years of involvement and service in our
field.”

ipA

Elizabeth Rodwell, Ph.D., will begin trav-
eling to Japan as a Fulbright Scholar to fur-
ther her user experience (UX) research on
the development of conversational artifi-
cial intelligence tools.

She'll be returning to undertake further
field work at a Japanese company that she
started working with last year. The com-
pany is developing avatar-based conver-
sational Al tools based on GPT, which are
intended to be used for language-learning.
That type of human-computer interaction
is exactly the topic that piques Rodwell's
interest.

"l say that I'm somebody who works on
technology, but not as a person who is as
interested in technology as | am in peo-
ple,” she said. “I'm really only interested in
the technology and all the different things
that have changed over the years I've been
studying it insofar as | can get down into
how people interact with it, their experi-
ences of it, and what it's like to be one of
the creators or makers of it.”

Elizabeth Rodwell

I'm particularly interested
in the differences in the way
that this technology has
heen adopted in the US ver-

sus Japan because of their
reputation for robotics

- ELIZABETH RODWELL

"| stare at people while they do things, and
then | try to build theories around that,"
she added, laughing. "That's really the core
of what | do, because at the end of the day,
I'm an anthropologist.”

"I'm particularly interested in the differ-
ences in the way that this technology
has been adopted in the US versus Japan
because of their reputation for robotics,"
Rodwell continued. "They're known for
their robotics, but tools like Siri or Alexa or
Google Home are not well-liked or much
used there, so | was curious as to why that
is. | found a startup to embed myself with
wherein | can watch people work and learn
more about what they're doing. With this
Fulbright award, I'm going to be able to re-
ally get back into that."

Rodwell is interested not only in the the-
oretical research, but in the potential for
other applied use cases of this technology.
One of these potential uses is as a tool for
children in the US who are participating in
speech therapy.

"l wanted to follow up on this because it's
an area that hasn't been studied much: the
way kids on the autism spectrum can ben-
efit from talking to conversational artificial
intelligence as part of their overall speech
therapy. I'm working with them as a part-
ner for that project as well," she said.

This particular avenue of investigation did
not simply appear to Rodwell out of the
blue. It's part and parcel with the unique
division of time that she will be spending
abroad.

"My Fulbright is unusual," she said. "I
broke it into little chunks during summers
instead of one full academic year because
one of my kids has special needs, so | can't
keep him abroad during the school year
because he has a lot of services that have
been very carefully scheduled and aligned
here at home. I'm glad that organizations
like the Fulbright are maturing to realize
that complicated family situations like this
do exist."

Undertaking her Fulbright research over
the course of several summers also allows
Rodwell to continue teaching UX courses
for the Technology Division's Digital Media
program, maintaining the UH UX Research
Lab and supporting UX Coogs during the
academic year. £
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NEXT GENERATION

BY ALEX KEIMIG

The Technology Division's Medhat El Nahas, instructional pro-
fessor of Engineering Technology, has a keen eye for potential.
Whether he's reaching out to industry colleagues to keep tabs on
professional openings for his students or visiting Houston-area
high schoolers to promote education in science, technology, en-
gineering and mathematics, he sees opportunities to enhance his
community wherever he goes.

"It's not only money that one can give to benefit their college or
university. Giving back with opportunities for students — contact-
ing friends in the industry about scholarships, internships, part-
time and full-time jobs - can also make a big difference,” he said.
“The worst scenario is that someone replies and says no. | am not
shy, even when it comes to hearing no. if | help find even [one
student a] job each year, I still consider that success.”

In 2023, El Nahas was recognized by Galena Park Independent
School District and its Board of Trustees for his outstanding ded-
ication to and support of their district and high schools. Of par-
ticular note is his participation with the North Shore High School
Center's "Men of Greatness" club, with whom he discussed the
future and opportunities of engineering educations and careers.
"l decided to visit as many schools as possible. | gave myself an
assignment to visit at least one new high school per semester —
Houston ISD this time, maybe Humble ISD next time, then maybe
Richmond and then Sugar Land, and so on - so that | could truly
get to know the students coming to our university," said EI Nahas.
"My usual presentation is an introduction to engineering educa-
tion. It explains the difference between, for example, mechani-
cal engineering and mechanical engineering technology, and the
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difference between engineering and science. | also push to hear
their thoughts — why do we need engineers? What are they do-
ing today? | can have a concurrent meeting with someone who
is 10,000 miles away from me. | can watch the World Cup at the
same it's being played on the field from my cell phone, no matter
where | am. How have engineering and technology impacted our
lives, and how can our lives impact engineering and technology?"
El Nahas earned his Ph.D. from Cullen's Mechanical Engineering
Department in 2011, and he has served as a senator for the Uni-
versity of Houston's Faculty Senate since 2017. He doesn't under-
take these efforts for the public recognition or acclaim.

"When | was a student, | didn't have many opportunities to, for
example, get somebody from the industry to come in and speak
to us, so | decided from my first day as a professor to establish
this collaboration with both my industry contacts and with high
school students,” he said. “I can be the connection between all
of these groups. My mission here is to promote engineering
education and ensure that the next generation is aware of
their options - their opportunities... I've been able to reach out
to so many people and build a very special trust with them. I'm
not coming to take anything; instead, I'm building a relationship."

The one thing he does take away from these interactions is in-
sight.

"What could improve my teaching style? What do | need to know
about these incoming students? What do they need to know
about the industry?" he said. "We learn from one another." &

29 HONORED WITH 2023-24 FACULTY AND
STUDENT EXCELLENCE AWARDS FROM THE
CULLEN COLLEGE OF ENGINEERING

BY STEPHEN GREENWELL

The Cullen College of Engineering recognized the hard work
and efforts of its entire workforce at the 2023-24 Faculty and
Staff Excellence Awards, held during the Faculty-Staff Meet-
ing in May.

THE W.T. KITTINGER TEACHING EXCELLENCE AWARD

This award is traditionally the highest teaching award given in
the college that recognizes outstanding teaching and service to
the students. Michael Nikolaou, a professor in the William A.
Brookshire Chemical and Biomolecular Engineering Department,
earned the honor this year.

THE WILLIAM A. BROOKSHIRE TEACHING EXCELLENCE
AWARD

This award recognizes faculty who demonstrate an unwavering
commitment to exemplifying the highest levels of teaching excel-
lence inside the classroom. This year's winner was Xuemei Chen,
instructional associate professor in the Mechanical Engineering
Department.

THE TEACHING EXCELLENCE AWARD

This year, eight people received a Teaching Excellence Award,
which recognizes outstanding teaching and service to students:
e Aaron T. Becker, associate professor in the Electrical and Com-
puter Engineering Department

e Daniel Floryan, assistant professor in the Mechanical Engineer-
ing Department

e Olivia Johnson, assistant professor in the Technology Division's
Human Development and Consumer Science Department

e Dimitrios Kalliontzis, assistant professor in the Civil and Envi-
ronmental Engineering Department

e Kyung Jae Lee, associate professor in the Petroleum Engineer-
ing Department

o Mehmet Orman, associate professor in the William A. Brook-
shire Chemical and Biomolecular Engineering Department

e Elizabeth Rodwell, assistant professor in the Technology Divi-
sion's Information Science Technology Department

e Jinsook Roh, assistant professor in the Biomedical Engineering
Department

THE CULLEN COLLEGE OF ENGINEERING FACULTY EXCEL-
LENCE AWARD

This highest honor is afforded to a member of the faculty for
research. The award recognizes career excellence in research,
teaching and service. Gangbing Song, Moores Professor of Me-
chanical Engineering, is this year's winner.

THE RESEARCH EXCELLENCE AWARD

This award recognizes faculty for their outstanding research con-
tributions:

e Xingpeng Li, assistant professor of Electrical and Computer En-
gineering.

e Craig Glennie, Civil and Environmental Engineering, and the P.I.
and director of the National Center for Airborne Laser Mapping,
and

e Megan Robertson, professor of the William A. Brookshire
Chemical and Biomolecular Engineering, and associate chair for
Faculty Development and Inclusive Excellence.

e Xuqing (Jason) Wu, associate professor in the Information Sci-
ence Technology Department.

THE ANDREA PROSPERETTI RESEARCH COMPUTING STU-
DENT AWARD

This year's winner recognizes a person that has demonstrated a
singular achievement in the broadly defined topics of scientific
computing and data science. This year's recipient is Ayush Gup-
ta, a graduate student of Gil Zerze, assistant professor in the
Chemical and Biomolecular Engineering Department.

THE CAREER INNOVATOR AWARD

This award recognizes a track record of successful efforts by facul-
ty in innovation and entrepreneurship during their career at UH.
This year's awardee is Yan Yao, Hugh Roy and Lillie Cranz Cullen
Distinguished Professor in the Electrical and Computer Engineer-
ing Department.

THE YOUNG INNOVATOR AWARD

This distinction recognizes efforts by students or postdocs in inno-
vation and entrepreneurship at UH. Jian Chen, a Ph.D. student in
the Mechanical Engineering Department, won this year's award.

FACULTY SERVICE EXCELLENCE AWARD

This award recognizes contributions to the mission and vision of
the Technology Division and not just on the number of commit-
tees served. This year's winner is Tony Liao, associate professor
in the Information Science Technology Department.

INSTRUCTIONAL FACULTY AWARDS

This honor recognizes exceptional teaching by instructional fac-
ulty and lecturers beyond what is characteristically expected of
tenured or tenure-track faculty. Mequanint Moges and Burak
Basaran, both instructional professors in the Technology Divi-
sion's Engineering Technology Department, earned the distinc-
tion this year. £
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CULLEN GRAD STUDENTS CHOSEN

FOR PRESTIGIOUS PROGRAM

BY BRYAN LUHN

The U.S. Department of Energy (DOE) Of-
fice of Science has chosen three Univer-
sity of Houston graduate students for its
prestigious graduate research program.

UH Ph.D. candidates Farzana Likhi, Caleb
Broodo and Leonard Jiang were among
86 students from 31 states selected for Of-
fice of Science Graduate Student Research
(SCGSR) program which provides world-
class training and access to state-of-the-
art facilities and resources at DOE national
laboratories.

“I commend these outstanding students
on their selection to the DOE’s Graduate
Student Research program,” said Sarah
Larsen, vice provost and dean of the UH
Graduate School. “This recognition is
a testament to their hard work and
dedication to pushing the boundaries
of science and to our commitment to
fostering excellence in research and in-
novation.”

Broodo, a second-year Ph.D. candidate
and former Cougars basketball player
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whose research focuses on heavy ion
nuclear physics, will work at Brookhaven
National Laboratory in New York. He also
earned an undergraduate degree in elec-
trical and computer engineering from the
Cullen College of Engineering.

“I'm excited to investigate the properties
of extreme matter created in high-energy
collisions through the speed of sound,”
Broodo said. “Such a parameter has the
potential to enhance our working knowl-
edge of the physics of extreme matter,
ultimately giving us new insights into the
behavior of the interior of neutron stars
and the universe itself just microseconds
after the Big Bang.”

Likhi, a fourth-year Ph.D. candidate in the
materials science and engineering pro-
gram, will do her research on microelec-
tronics at Oak Ridge Laboratory in Tennes-
see.

“For this specific project, | will conduct
a systematic fundamental study on the
filler-matrix interfacial dynamics based

on variable domain structured polymer
utilizing broadband dielectric spectros-
copy (BDS),” Likhi said. “This study will
advance microelectronics to meet our na-
tion’s need for compact and efficient pow-
er electronics while serving as guiding
principles for designing hybrid solid-state
capacitors for next generation flexible
electronics.”

And Jiang, a third-year Ph.D. candidate in
materials science and engineering, will
head to Argonne National Laboratory
in Illinois to work on research related to
electrochemistry.

“My research is on the utilization and
characterization of organic molecules as
electrochemically active electrode ma-
terials for different systems,” Jiang said.
“Compared to the electrode materials
that are currently commercialized, organ-
ic molecules offer major advantages such
as high energy density, low cost and envi-
ronmental friendliness.” £

COUGARS

AT USITCC NATIONALS

BY BRYAN LUHN

The U.S. Information Technology Collegiate Conference
(USITCC) 2024 Nationals were held in Louisiana last month,
and the UH Cougars triumphed in both awards and accom-
plishments.

UH's Future IT Professionals (FITP) organization was named
the IT Student Organization of the Year, and UH students were
recognized with nine other awards across competition catego-
ries such as Systems Analysis & Design, Network Design and
PC Troubleshooting.

"That comes from their preparations,” said instructional asso-
ciate professor of computer information systems (CIS) José C.
Martinez. "The last two semesters, we have really worked hard
to prepare for regionals and nationals. | never take anything
for granted. Before the competition, | hold workshops and help
the students that are going to attend run through all sorts of
details and material reviews, example problems and discus-
sions, so that we know we're prepared. This time, | engaged
other faculty to do the same thing — to help prepare students
according to their specialties. Next semester I'm going to en-
gage everybody that | can."

The benefits of attending USITCC are not limited only to stu-
dents.

"As faculty, we were there not only to support and facilitate
the trip," said assistant professor of computer information sys-
tems Peggy Lindner. "I got the chance to interact with other
Information Technology instructors and we discussed ongoing
challenges regarding engagement of students and integration
of Al into our curriculum.”

"I think USITCC offered great opportunities for our students to
demonstrate directly what they learn in CIS courses," Lindner
added. "They also had the chance to talk to students from other
programs about careers."

"At USITCC, they do a sort of roll call where they have everyone
do some sort of cheer or school chant, so we did 'Whose House?',
and it was very encouraging because we were the loudest of the
group,” said participant and CIS junior Haley Heyman. "Then
right after that they went into the student organization awards,
and we found out that FITP had won IT Student Organization of
the Year. It was very uplifting, especially after all of the travel
time to get there."

"Our progression [at USITCC] has been so great that every year
we get to take home more awards, but this year was so ground-
breaking because we tried a lot of different things with regard
to connecting students to professors [with particular specialties]
to prepare,” agreed participating CIS junior and Future IT Profes-
sionals (FITP) Vice President Sai Todupunoori.

Martinez also looks forward to further reinforcing the impor-
tance of student experience and growth over focusing on bring-
ing home the most awards.

"Where is the trade-off?" he mused. "Some students are so good
that they're going to be winning awards as sophomores in only
their third semester of school. That means that they still have
two or three more years before they graduate, and that can be
six semesters — six competitions - that they can go and keep
succeeding at.”

“What I am thinking is that I'm more interested in provid-
ing these experiences to as many students as possible. That
means that we're not going there to win every single time,
which is okay, because it means that the greatest number
of students get the opportunity to have that experience, to
gain that confidence and be made ready for the industry.
That's my goal. | would prefer to have more prepared students
to go into the industry than to win the most awards."

Martinez maintains high hopes for his students, both at future
conferences and in their transitions to professional industry po-
sitions.

"I am very confident in the value of our students and our pro-
gram. We are showcasing their skills, their practical experiences
and all of their knowledge, but at the same time we are develop-
ing leadership skills in how to organize, execute plans, and make
things happen.”
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WHEELCHAIR TENNIS CHAMPIONSHIP

BY BRYAN LUHN

The University of Houston was crowned national champions at
the 2024 ITA National Wheelchair Tennis Championships, the
premier competition in all of collegiate wheelchair tennis.

In a remarkable display of skill, determination and teamwork,
the No. 3 Cougars defeated No. 1 San Diego State in a three-hour
match at the USTA National Campus in Lake Nona, Florida, to
win the school’s first wheelchair tennis national title.

UH’s team of Jose Arriaga and Nicholas Tijerina won the dou-
bles match 8-6 and Arriaga clinched the title with a 6-2, 5-7,10-6
victory in the first singles match. Tijerina earned his B.S. in Me-
chanical Engineering from Cullen in 2023, and he is currently
pursuing his M.S. in Aerospace, Aeronautical and Astronautical
Engineering with a concentration in Control Systems and Dy-
namics.

“We were kind of the plucky underdogs, and there were a lot of
institutions ranked ahead of us early in the season,” said Mi-
chael Cottingham, associate professor of health and human
performance and director of Adaptive Athletics at UH. “But Nick
and Jose had a really great run and it's exciting for us to have
that first national championship.”

Head Coach Gabriel Gutierrez, a UH alumnus whose leadership

Cottingham says was instrumental in the team’s success, won
ITA Wheelchair Coach of the Year.
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During the season, UH competes against other universities, but
most of its matches are played in USTA and ITF tournaments
against non-college athletes, so there are opportunities for both
students and non-students with disabilities to compete. In the na-
tional championships, teams were allowed one student and one
non-student athlete. For UH, Tijerina was the student player while
Arriaga, a Houstonian who has been training with the UH pro-
gram for several years, was the non-student player.

“This championship not only solidifies our position as elite
competitors, but it shows prospective student-athletes that
they can get top-notch tennis training along with great ac-
ademics and an incredible college experience,” Cottingham
said. “We want to bring in strong students who represent UH well
and go on to have successful careers after tennis.”

Cottingham hopes the victory propels the UH program to new
heights. Soon there will be a fully funded scholarship for one
student-athlete through the One Step Closer Foundation. And
this summer, UH will host the ITF Junior Camp of the Americas,
a showcase for the best 11-18-year-old wheelchair tennis players
in the world.

“Our goal is to be a destination program, and with the resourc-
es we're putting in place, I'm excited for the future,” Cottingham
said.

SALAH EARNS ACI FELLOWSHIP

BY STEPHEN GREENWELL

A doctoral student in the Civil and Environmental Engineering
Department at the Cullen College of Engineering has been se-
lected for a fellowship from a competitive pool of applicants.

Abdulrahman Salah is a Ph.D. candidate mentored by Dimi-
trios Kalliontzis, an assistant professor in the CEE Department.
Salah earned the American Concrete Institute (ACI) Founda-
tion's Fellowship for the 2024-25 academic year.

“I was so excited about winning the scholarship,” he said. “Re-
ceiving this fellowship felt like a beam of light on the path I had
chosen. | am deeply grateful for the opportunity to further my
research and the trust placed in me by the ACI Foundation. This
fellowship is not just a recognition of my work. It is a promise
of the impact we can achieve together in the future of civil
engineering. | am thrilled at the prospect of contributing to
meaningful advancements in our industry.”

The fellowship comes with a $10,000 educational stipend, as well
as recognition in Concrete International magazine. Salah will also
be matched with a mentor from industry, and attend the ACI con-
ventions in Philadelphia in November 2024 and Toronto in 2025.

Salah came to the Cullen College of Engineering to pursue his doc-
torate in Fall 2021.

“The academic environment and the great research history of UH
in the field of structural engineering influenced my choice of UH
for pursuing a Ph.D.,” he said. “The opportunity to work alongside
Professor Kalliontzis, with his profound knowledge, combined
with UH's state-of-the-art research facilities, presented a unique
synergy that perfectly matched my academic aspirations and re-
search goals in concrete technology.”

He added, “Houston’s welcoming community and my advisor’s
unlimited support have made it an ideal place for my doctoral ex-
perience and fostering personal growth.”

Houston’s welcoming community and my
advisor’s unlimited support have made it an

ideal place for my doctoral experience and
fostering personal growth

- ABDULRAHMAN SALAH

Salah moved from his home country Yemen after high school to
Saudi Arabia, where he earned his bachelor's degree in civil engi-
neering from Umm Al-Qura University and his M.Sc. in structural
engineering from King Saud University. He also worked for about
four years as a civil engineer before deciding to pursue his ad-
vanced degrees. Since 2019, Salah has received authorship credit
on seven papers.

“I would like to merge my academic insights with my practical ex-
perience to drive forward innovation in concrete technology,” he
said. “I see myself not only as a future expert in the field but also
as a bridge connecting the latest research findings with practical
applications in the industry.” £

University of Houston Cullen College of Engineering 81



STUDENTS

Adhikari Earns

National Lab Internship

BY STEPHEN GREENWELL

Kripa Adhikari

A doctoral candidate in the Civil and Envi-
ronmental Engineering Department at the
Cullen College of Engineering has been
hired for an internship with a national lab-
oratory this summer.

Kripa Adhikari will work as an intern for
Al/ML Models Testing at the Pacific North-
west National Laboratory in Washington
from May to August this year. Her advisor
is Kalyana Babu Nakshatrala, associate
professor and associate chair of the Civil
and Environmental Engineering Depart-
ment.

"l have been working in the field of re-
newable energy, including geothermal
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energy,” she said. "My expertise lies in
modeling, where | integrate concepts from
continuum theories, mathematics, simula-
tions, and machine learning perspectives.
To validate our models effectively, we col-
laborate closely with experimentalists and
field scientists from various universities
and national labs."

She added, "Based on our previous work
on microvascular composites, published in
renowned journals like PNAS Nexus and
Communications in Computational Phys-
ics, researchers at PNNL were interested
in collaborating with our research group
at UH. Together, we recently completed a
manuscript on geothermal energy using
conventional modeling tools. To further
our collaborative efforts, PNNL offered me
an internship. After undergoing multiple
steps in the screening process, | success-
fully secured the internship offer."

. Myexperienceat
: UHhasheentruly  :
. remarkable, offering
© numerous opportunities
. innovel research fields

"l aim to leverage machine learning tech-
niques and apply them to the field of
carbon capture and storage, which also
involves subsurface modeling," she said.
"Our laboratory, CAML at UH, has exten-
sive experience in subsurface modeling,
and incorporating machine learning-based
modeling is a recent addition to our re-
search group. This internship opportu-
nity will enable me to utilize my existing
knowledge while also acquiring new skills
in this domain after working closely with
researchers at PNNL."

Adbhikari has had a distinguished academ-
ic career at UH. In July, she presented re-
search on thermal cooling after earning
a travel award for the 17th U. S. National
Congress on Computational Mechanics
(USNCCM). In November, a paper by her
and Nakshatrala about temperature regu-
lation was published in PNAS Nexus. This
year, she was also named to the inaugural
cohort of UH-Chevron Energy Graduate
Fellows.

"My experience at UH has been truly re-
markable, offering numerous opportu-
nities in novel research fields," she said.
"None of this would have been possible
without the guidance and support of my
advisor, Dr. Nakshatrala, for whom | am
immensely grateful. Additionally, | express
my gratitude to our collaborator at PNNL,
Dr. Maruti K. Mudunuru, an earth scientist,
for his invaluable guidance. Finally, I am
thankful for all the motivation and support
from my family and friends. "

Adhikari plans to defend and graduate in
the spring of 202s5.
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An engineering student completing his doctorate at the Univer-
sity of Houston was honored by being selected for a Research
Internships in Science and Engineering (RISE) Professional sum-
mer research internship in Germany.

Yuan Zi is studying in the Electrical and Computer Engineering
Department at the Cullen College of Engineering. He was chosen
for a 2023 summer internship, and completed it with the indus-
trial Al team at the ABB Corporate Research Center in Germany,
under the mentorship of Ralf Gitzel, Ph.D.

“It was an incredible experience, working alongside domain
experts and data scientists who had dedicated years to solving
complex problems,” he said. “This internship provided me with a
multitude of positive experiences that I hold close to my heart.”

According to Zi, he used his background in geophysics and seis-
mic data processing and applied it to the field of non-invasive
monitoring for medium voltage switchgear.

“This allowed me to predict the health of mechanical devices,
which is crucial for predictive maintenance. What made this ex-
perience particularly special for me was the discovery of a new

behavior that illuminated a more physically explainable research
direction for predictive maintenance monitoring methods,” he
said. “It was a true eureka moment, and | felt an immense sense
of pride knowing that my work was contributing to the advance-
ment of the project.”

The trip was also positive from a work-life balance for Zi. He is a
native of China and came to states to study at UH. Being exposed
to the work culture of Europe was a new and welcome experi-
ence for him.

“| appreciated the European work-life balance and the inclusive
environment that embraced people from diverse backgrounds.
In Germany, we were encouraged to take two normal days off
each month, in addition to public holidays, for much-needed
rest,” he said. “This not only promoted a healthy work-life bal-
ance but also allowed me to explore other European countries
during long weekends.

When it came to choosing a place to pursue his doctorate, Zi
identified several factors important to him.

“The deciding factor that led me to join the University of Hous-
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ton was the availability of a full scholarship,” he said. “Pursuing a
Ph.D. is a significant commitment, and the financial aspect cannot
be overlooked. Having a scholarship that covered my expenses al-
lowed me to fully focus on my academic and research endeavors
without the burden of financial concerns.”

He added, “My choice to join the University of Houston was driv-
en by a combination of the city's strong ties to the energy in-
dustry, the program's compatibility with my background, and the
critical financial support that allowed me to pursue my doctoral
studies with dedication and peace of mind.”

Zi encouraged both graduate and undergraduate students to ap-
ply for RISE internship opportunities. It has led to networking op-
portunities, as well as professional and personal development for
him.

© © 0 0 00 0000000000000 0000000000000000000000 0 00

My choice to join the University
of Houston was driven by a

combination of the city's strong ties
to the energy industry, the program's

compatibility with my background,
and the critical financial support that
allowed me to pursue my doctoral stud-
ies with dedication and peace of mind

-YUAN ZI
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“Being part of the RISE Professional program opened doors to the
DAAD alumni portal, connecting me with previous award recipi-
ents. This platform gave me exclusive opportunities to participate
in community ideathons and receive mentoring from those who
had already navigated similar paths. It was a remarkable way to
tap into a network of experienced individuals, further enhancing
my personal and professional development,” he said.

“In essence, my summer internship with ABB was an unforgetta-
ble adventure filled with enriching experiences, both profession-
ally and personally. It allowed me to make meaningful contribu-
tions, expand my horizons, and connect with a global community
of professionals, and for that, | am immensely grateful.”
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UH BME Ph.D.
Student Earns

NASA SILVER
ACHIEVEMENT
MEDAL

BY STEPHEN GREENWELL

A doctoral student at the Cullen College of Engineering has
been recognized with a NASA Silver Achievement Medal,
for outstanding leadership and innovation of the biomedi-
cal and countermeasure hardware selection and flight cer-
tification processes.

Kimia Seyedmadani, a biomedical engineering student
pursuing her doctorate, received the honor during a cere-
mony in December. Her advisors are Metin Akay, Found-
ing Chair and John S. Dunn Endowed Chair, and Yasemin
Akay, Instructional Associate Professor. Together, they
lead the Neural Engineering and Informatics Laboratory in
the Biomedical Engineering Department.

The award caught her totally by surprise.

“I was happy and stunned,” she said. “I am an Iranian im-
migrant with a diverse engineering background, and
here | was, receiving one of the highest honor gov-
ernmental medals, for impact to the field of Bioastro-
nautics. Many people had to nominate me, from my man-
agement and above, for me to be recognized. | was very
humbled by the support of my family, mentors and, most
of all, my team, and | remembered them all, even those
who were no longer with us.”

Seyedmadani earned her B.S. followed by her M.S. in Bio-
engineering and Biomedical Engineering from Arizona
State under the guidance of Vincent Pizziconi, an associ-

41
Kimia Seyedmadartf[c@nter], a biomedical engineering student pursuing her doctorate, received

the NASA Silver Aclilevement award during a ceremony in December.

ate professor in the School of Biological and Health Systems En-
gineering. She also earned her M.S. in Aerospace Engineering
and Bioastronautics from the University of Colorado at Boulder
under the guidance of James Voss, a former NASA astronaut as
well as an AIAA Fellow and Smead Aerospace scholar-in-resi-
dence.

Seyedmadani's diverse educational background correlates with
the different things asked of her when it comes to her NASA
work at the Human Research Program. It is responsible for hu-
man exploration, safety, the longevity of crew, and bringing
back learned and human research on Earth for increased qual-
ity of life.

“I am a spacebiomedical engineer, meaning my work directly
translates to the design, development and certification of bio-

medical and countermeasure hardware for using crew members
in space,” she said. “Before my job at NASA, | worked in the med-
ical device and diagnostic industry for 10 years and developed
more than 50 medical devices. | am very intrigued by translation-
al research and innovation. Many of my applied research was in
that area.”

“NASA recognized me for my ability to translate my previous
knowledge to expedite the flight certification process with-
out compromising quality control by augmenting an existing
memorandum with the Food and Drug Administration (FDA)
and using existing information in the commercial industry. ”

While Seyedmadani had a diversity of knowledge prior to being

hired at NASA, she wanted to continue the journey of higher ed-
ucation to be able to transform her work. She chose UH specif-

University of Houston Cullen College of Engineering 85



ecccccccccccccce

9000000000000 0000000000000000000000000 o

86

Metin Akay, Kimia Seyedmadani, and Yasgmin Akay.
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|

have known them since my
undergraduate degree, and |
have always appreciated Dr.
Metin Akay's interest in inno-
vation, entrepreneurship and
increasing healthcare globally

-KIMIA SEYEDMADANI ’ ,
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ically because of Metin and Yasemin Akay’s mentor-
ship and vision.

“I have known them since my undergraduate degree,
and | have always appreciated Dr. Metin Akay's in-
terest in innovation, entrepreneurship and increasing
healthcare globally,” she said. “I hoped that under
their direction, | could continue my work at NASA,
continue my independent research, and achieve my
doctorate.”

She has conducted research across human subsys-
tems, from musculoskeletal to neuro-cognitive and
now at UH neuro-ocular, which she said allowed
her to have an appreciation for the human complex
adaptability and plasticity across subsystems.

Seyedmadani also added that creativity and inspira-
tion come from anywhere and from anyone, for those
who seek knowledge. She considers a key for her suc-
cess to be perseverance and hard work. Therefore,
she encourages everyone to "Never, Ever Give Up!" &

STUDENT COLUMNIST

UH STUDENTS SHINE AT
PORT OF THE FUTURE CONFERENCE

BY ASHLEY V. VELAZQUEZ

Students from the Supply Chain and Lo-
gistics Technology (SCLT) program in
the Technology Division of the Cullen
College of Engineering proudly received
recognition for their hard work on port
and maritime student research posters at
this year’s Port of the Future Conference,
held at the University of Houston from
April 2 to April 4.

The conference served as a great net-
working opportunity for leaders in the
maritime industry to listen to keynote
speakers, share experiences and con-
nect with other professionals in their
field. In addition to the conference, the
International Propeller Club hosted the
2024 Student Research Poster Contest,
where students were encouraged to cre-
ate a poster based on the key issues and
themes for this year’s conference.

Topics for the competition included Port
Infrastructure 4.0, Port Development,

of the Future event.

Port Energy and Sustainability, Decar-
bonization and Alternate Fuels, Terminal
Operations, Port Workforce, Develop-
ment, Intermodal Connectivity, Port Se-
curity and Cybersecurity, and Enhancing
the Port Eco-System.

While the majority of submissions were
from UH students, other participating
universities included Ho Chi Minh City
International University, American Mil-
itary University, University of Texas Ar-
lington, among others.

The agenda included keynote speakers
from the Port of Houston and former U.S.
Ambassadors, along with panels and con-
ferences composed of presidents, CEOs
and other industry specialists from lead-
ing maritime institutes.

Kevin Velazquez, an SCLT student from
UH, was one of the authors of “Shield-
ing the Supply Chain: New Cybersecuri-
ty Measures,” a poster that focused on a
new Executive Order regarding port cy-
bersecurity laws.

“This was a great opportunity to show-
case my skills and abilities,” he said. “I
participated in the Breakbulk Research
Poster Competition last year and realized
| enjoy participating in these events. So,
when the opportunity to create a poster
for the Port of the Future came up, | said

”

yes.

Not only was this event a great way for
students to use their skills, but it also left
an impact on some students, an accom-
plishment they will remember through-
out their undergraduate careers.

“When | received this award, | felt ex-
tremely grateful,” said Technology Lead-
ership and Innovation student Maryam
Alhagi, who also worked on the same
poster. “Being a first-generation stu-
dent has motivated me to reach for ac-
ademic achievement such as this. This
will no doubt stand out as part of my
academic journey in the future.”

The team worked long hours to create
their poster as they decided to change
their topic two weeks before the due
date, working on it even when a diffi-
cult family emergency arose for two of
the team members during this time. The
team saw the project to its end despite
adversity.

Events like the Port of the Future con-
ference are invaluable to UH students,
since it allows them to showcase their
hard work, knowledge and skills from
their courses. They provide opportunities
to help students build up their resumes,
polish their skills, contribute to the in-
dustry, network with professionals, and
proudly represent their university. &
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KAAYA PARLAYS
DOCTORATE INTO
WORK AT BOEING

BY STEPHEN GREENWELL

For Theophilus Kaaya, a proud Univer-
sity of Houston alumnus, his connection
to his family was an important consid-
eration when it came to initially picking
a college, especially since he would be
acclimating to the United States from
Uganda.

“I came as an international student, and my first two siblings
came before me. They went to Texas Southern University,” he
said. “I was interested in mechanical engineering or something
else involving engineering. It had to be engineering, which TSU
didn't have at that point.”

It was a combination of the programs offered and the proximity
to his family that combined to make UH an attractive school for
his undergraduate degree.

“UH had my major, mechanical engineering, and it was close to
TSU, where my siblings had gone before,” he said. “Compared
to other universities in the Houston area, it was also more af-
fordable.”

Kaaya earned his doctorate from UH in 2023, and he is now a
propulsion engineer at Boeing. Throughout his educational jour-
ney, Kaaya said he has relied on his family, community, and God
for support.

“Family bond is important. We're raised to grow together as a
family and to work things out together as family, so that has
helped a lot in my journey,” he said. “They have been there in
my down moments when I'm feeling low, and they've been there
in my high moments. That has helped temper and handle any
challenges that I've faced throughout my academic journey. It's
important, and | treasure it very much.”

Once he was enrolled at UH, Kaaya said that the staff at Learning
Support Services (LSS) — now known as LAUNCH — were vital
to his success. He later worked as a tutor for LSS for majority of
his undergraduate as well.

“Down there we had Dr. Laura Heidel, and Mr. Kenneth Wil-
liams, they were my supervisors,” he said. “They equipped us
with all the resources we needed to be successful, not only as
tutors, but also as students. They made the learning process and
stay at school memorable and enjoyable. Every time | finished
my work, | had to go down to the tutoring center and help stu-
dents. | love teaching and tutoring, and that helped me build my
social, negotiation and teaching skills.”

As part of his studies, Kaaya had to take history courses, which
he noted with a laugh that he initially wasn’t looking forward to.
But now, he recognizes their importance.

“I didn’t like history that much at first. The fact that | had come
to college, and they told me | had to do history, again, | was
thinking of going back,” he said, laughing. “My sister told me
to think of the big picture. What do you actually want? And that
helped me put things in perspective. History was just two se-
mesters, and that would be it, but eventually, when | attended
the classes, | started enjoying history. And to this day, | can see
how history does actually affect and informs engineering. We
may not think of it that much, but it actually plays a vital role,
even when you're solving problems.”

Kaaya earned his mechanical engineering degree from Cullen,
but elected to continue at the college, earning his master's
degree and doctorate as well. The financial aid offered by the
school and the strides in improving the research environment
were key in his decision. The university achieved Tier One status
in 2011, which was reconfirmed in 2016.

“They did offer some scholarships that | took opportunity of for
my Bachelor's level, and they also offered me a scholarship for
my master's degree. That allowed me to come back and do the
first year of my master's before | switched to the Ph.D.,” he said.
“The Ph.D. offered the Graduate Tuition Fund and departmental
scholarships that helped cover most of the tuition, and it also
allowed me to get a monthly stipend that covered my expenses
for my day-to-day living.”

When asked if he had advice for current students, Kaaya stressed
the importance of reaching out to others for support.

“There is no need to fear faculty and staff. They are there to
help us succeed,” he said. “Make friends and make the mem-
ories count. This is one of the best times you will have in your
academic journey. Be resilient, determined, and focused on your
goals. It is easy to get distracted, but having accountability bud-
dies and remembering the reason you are going to school will
keep you on track. Use as many opportunities available as possi-
ble. You never know what might come of them.” £

Make friends and make the
memories count. This is one of the

hest times you will have in your
academic journey. , ’

-THEOPHILUS KAAYA
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CM GRADUATE SESHADRI STRESSES FAMILY,

BY STEPHEN GREENWELL

Marisa Seshadri
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When Marissa Seshadri was looking at ways to earn a master's
degree, it was important for her that the school offered flexible
learning programs. After all, she already had a full-time job. That
is ultimately part of why the University of Houston was an ap-
pealing option for her, and she received her M.S. in Construction
Management this past spring.

“I chose UH to pursue my Master's for a few reasons,” she said.
“UH’s Construction Management program is ranked #3 in Texas.
The online program option offers amazing flexibility for full-time
working professionals such as myself, and the CM program main-
tains key relationships and industry partnerships with construc-
tion firms throughout the Houston area.”

She added, “I knew that by attending UH, | would be equipped
with the right skills and connected to the right people to be com-
petitive and successful in today's construction industry.”

Seshadri highlighted the support she had received from her
friends and family, as well as her workplace, as reasons why she
thrived in her academic career.

“My most significant academic influences would absolutely be
my family — my husband, my mother, my sister and my late fa-
ther,” she said. “They have always emphasized the importance
of education and how it is the key to success. Everything | do is
for them. | would also be remiss if I didn't mention the encour-
agement and support | received from my mentors and team at
Turner & Townsend as well. Their unwavering reassurance and
belief in my potential kept me going.”

Thinking of her time at UH, Seshadri said that meeting Renu
Khator, chancellor of the University of Houston System and
president of the flagship UH campus, was something she would
never forget and one of her most cherished memories.

“Sheis asuch a kind and inspiring woman who has shattered bar-
riers and led UH to become a top-tier institution in academics,
research and athletics,” Seshadri said. “Participating in a Presi-
dent’s Roundtable was a once-in-a-lifetime opportunity that I'll
never forget, especially because Dr. Khator truly listened to our
perspectives as students. I'd encourage any student — If you ever
receive an email asking you to apply to be considered for a Presi-
dent's Roundtable, do it! You won't regret meeting her.”

Seshadri had three pieces of advice for students, regardless of
their level, looking to maximize their UH experience.

“First, network relentlessly. Attend career fairs, join student or-
ganizations, connect with industry professionals. Relationships
matter and now is the perfect time to start building those rela-
tionships.”

“Second, seek mentorships. Professors, advisors and alumni —
they’re your allies. Don’t hesitate to seek guidance from those
who are best equipped to help you.”

“Finally, you need to find a balance. Academics are important,
but also learn when and how to prioritize self-care. Your mental
health matters just as much as your grades. The years go by fast,
so have a little fun!” £
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ever asked from me was to obtain a col-
lege education.”

Posada is a first generation college grad-
uate. She received her undergraduate
degree from the University of Phoenix.
She decided to pursue her degree while
in the process of adopting a child.

When Ruth Posada walked across the
stage on May 11 to accept her master's
degree in Information Technology Project
Management, it will be in recognition of

her dogged per that included a
fight against mmns of cancers.
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ugh,” she said.

e

- being signi

e

kids had better opportunities. The Uni-
versity of Phoenix was the university that
fit that criteria at that time.”

While she wasn't able to get her bache-
lor's degree at UH, she identified it as a
school she knew she wanted to attend
one day.

“Once | made the decision to obtain my
master's, | knew UH was on top of the
list,” she said. “After a lot of research, |
was glad that UH provided the master's
program that | was interested in, Tech-
nology Project Management. | was im-
pressed by the curriculum and the way
the program was designed to apply to
real world projects.”

At UH, she identified two professors as
, positive influences on
her progress — Dennis L. Sherman, in-
uctional assistant professor of Tech-

Management, and Lila

gone above

me through this jou €
ery lesson taught by both of these p
e passion they have for
g 3 anting each student to be
successful is why | am overwhelmed with
appreciation for all they have tau
through this academic journey. Li
to their own challenges throughout their
careers and the success stories they have
shared with me only motivated me to
make it to the end.”

Carden said she was happy to support
Posada’s pursuit of her degree, noting
that her determination was something
she noticed immediately.

etwork, | focused on

toring, motivating
ing,” Carden said. “During my
versation with Ruth about her
capstone project topic, | listened to her
as she shared about being a woman in

Sering

- e -

the oil and gas industry and about the
challenges of a Hispanic woman working
in project management in information
technology.”

“My response to Ruth was, ‘If | had lis-
tened to the words people said to me, |
would not be teaching today. Instead let
it bring fire in you.” The fire that Ruth dis-
played was evident by selecting her pro-
fessional work project as her academic
capstone project as well as by utilizing
her motivation to implement teamwork,
leadership, communication and project
management skills to meet the require-
ments of the course. Ruth's aforemen-
tioned attributes and skills are pivotal
for her advancement in the STEM work-

force.”

Posada added that he ates &d
teammates refused to treat her any dif-
ferently when they le ut her
health issues, which she

ences.

“My cap quotes, 'l wanted to quit but
hen | remembered who | was doing

said. C
and my siblings fo L

al love and support and to many of my
frien

and

With her degree in hand, Posada said she
is open to a range of new opportunities.

“Earning my master's is an achievement
that | never thought was possible, so as |
prepare for graduation, | am full of pride
and joy,” she said. “I am confident this
degree will open doors so | can become
a full proj.quager. | eventually hope
to reach my goal of a EMS either within
my organization or another organization.
I want to also focus on mentoring others
who want to return to school and per-
haps don't know where to start or those
who just need a support system through
their journey.”
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BY ALEX KEIMIG

Some might say that the writing is on the wall
when it comes to digital security. For Technol-
ogy Division alum Prathibha Muraleedhara,
who earned her master's degree in cyberse-
curity at the University of Houston, it might be

more apt to say that the writing is in the cloud(s).

Having completed her bachelor's degree in telecommunications
at BMS Institute of Technology in India, Muraleedhara spent
several years working with KPMG India and Paladion Networks,
where she handled application security architecture review.

"My passion for cybersecurity was growing, and I really felt
how important this area is and the demand for it. Every
company needs a cybersecurity team, right? So, | thought,
let me pursue my education further and get a formal degree
in cybersecurity. That's when | enrolled at the University of
Houston."

Muraleedhara cites the comprehensive and multidisciplinary
coursework — from PEN testing and SCADA security to risk as-
sessment and project management — as instrumental in pre-
paring her to formally advance her career. She mentioned that
professor Arthur Conklin had a particularly positive influence on
her.

"Professor Conklin, in particular, was very inspiring,” she said.
“[My graduate education] gave me a good foundation to build
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on, and it prepared me to go and face the professional world
outside. Even the project management skills | learned are help-
ing me to work as a manager now. So many of the topical cours-
es too, like PEN testing, were very hands-on. It wasn't just trying
to understand theory by reading a book. The class was very prac-
tical, with labs set up to help us break into networks and act like
attackers to better understand how they think, how they break
into systems, and how we can fix them."

During her time with what was then the College of Technolo-
gy, Muraleedhara completed a summer internship with HPE in
Austin, Texas. She also contributed to the university's Cyberse-
curity Team operations. In both experiences, her work focused
on detecting and identifying network vulnerabilities, bolstering
intrusion prevention, and studying incoming traffic to help iden-
tify potential threats.

In short: she worked multiple critical angles to keep the black
hats out.

"That was a great learning experience for me," she said.

Muraleedhara now works for Stanley Black & Decker, and recent-
ly published a chapter, "Threat Modeling and Risk Analysis for
Cloud Deployments", in Analyzing and Mitigating Security Risks in
Cloud Computing. The book aims to emphasize the significance
of educating cloud customers about the potential threats and
security risks associated with the cloud-based services as well

as relevant tools to help organizations safeguard their cloud en-
vironment.

Her chapter identifies various security concerns that can occur
due to misconfiguration, providing an in-depth explanation of
the methodology used for cloud architecture threat modeling
and an actual threat modeling assessment of an application
hosted via AWS.

"Just because your application is hosted in the cloud does not
automatically make it secure,” Muraleedhara said. "It's still ex-
posed to threats. It's the responsibility of both the cloud pro-
viders — like AWS, Azure, and Google Cloud — as well as the
people host their applications in the cloud to consider security.
Ninety-five percent of the security of cloud-based applications
lies with the customers who post them.”

"If you're renting a house," she continued, "you trust the builder,
but you still need to have security controls like cameras, lock
your doors, and keep your windows closed."

As her career continues, Muraleedhara hopes to encourage more
women to pursue educations and careers in cybersecurity, which
she describes as a "male-dominated domain."

"I've been working with Women in Cybersecurity (WiCyS) — at-
tending conferences, mentoring, and serving as a tech ambas-
sador ... I'd really like to mentor and help other women who are
also coming up in this field," she said.

CULLEN COLLEGE

HONORS DISTINGUISHED
ALUMNI AND FACULTY

AT INAUGURAL GALA

Meet Our 2024 Cullen Gala Honorees

©00000000000000000000000000000000000000000000000000000000000000000

LIFETIME ACHIEVEMENT AWARD

Frank C. Adamek, P.E. (M\SME '75)
President of Adamek Engineering &
Engineering Technology Solutions, LLC

Tommy Cooper, P.E. (BSEE ‘74, MSEE '81)
Founder of Cooper Consulting Service (CCS)

Eliza Paul, P.E., (MS '88)
Texas Department of Transportation (TxDOT)

Dr. Abdeldjelil Belarbi, Ph.D., P.E. (TX, MO),
F.ACI, F.SEI, F.ASCE, F.IIFC

Hugh Roy and Lillie Cranz Cullen Distin-
guished Professor University of Houston

- Cullen College of Engineering

EXCELLENCE IN LEADERSHIP AWARD

Urmi Prasad Richardson (MSBE ’95)
President EMEA at Thermo Fisher Scientific

DISTINGUISHED YOUNG ENGINEERING ALUMNI AWARD

William Q. Walker, Ph.D. (Ph.D. ‘96)
Chief Technology Officer, KULR Technology
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CULTURE & EVENTS

SPRING 2024

The Cullen College of Engineering’s
Spring Class of 2024 Commence-
ment ceremony was held in May.
More than 1,000 engineering and
technology graduates took their
long-awaited walk across the stage
at the Fertitta Center to receive their
degrees.
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CULTURE & EVENTS
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UH ENERGY INDUSTRY
CRAWFISH BOIL

More than 600 attendees enjoyed a fabulous

1
day on campus that connected the energy d ' b E o T
sector with the Cullen College of Engineer- f i
ing and Technology Division. The community [ . ~ - : i j

event brought together alumni, faculty, stu- - !
dents and professionals for networking, food ! Sy T ——— e
and fun. - —

M

e .

THE WILLIAM A. BROOKSHIRE
SCHOLARSHIP LUNCHEON

The legacy of kindness, hard work and generosity left be-
hind by UH engineering alumnus William A. Brookshiret
(BSChE 's57) continues to live on at the Cullen College,
where hundreds of undergraduate students receive sig-
nificant support for their education through Brookshire
scholarships.

2023-2024 recipients of the Brookshire scholarships
gathered for a Luncheon in Brookshire’s honor at the UH
Hilton in March. At the Luncheon, scholarship recipients
took turns sharing how the scholarship has helped them
personally and professionally.
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CULTURE & EVENTS

DIGIFEST
WOMEN IN ENGINEERING
More than 5o digital media seniors gathered at the Uni-

The Cullen College held the 10th Annual Women in . . . i s versity of Houston at Sugar Land for DigiFest, a portfolio
Engineering Celebration on March 7. The event fund- ] : F - presentation event held each semester to bring together
ed by distinguished alumna Cynthia Oliver Coleman, . ] 4 J students, alumni and area industry professionals for net-
P.E. (BSChE '71). The event was held at the UH Hilton T - e : working and employment opportunities.

and honored its annual Rising Star Awardee, given ]

to a graduating female student the highest GPA. This A o f ; The event allows students to distill years of hard work
year’s Rising Star Award went to Quynh Nguyen, an N J. : toward a degree in digital media into the very best of
engineering data science master’s student. ; J # s their works for display.
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CULLEN COLLEGE OF ENGINEERING DAY AT
THE CITY OF HOUSTON

A celebratory contingent of cougars took over city hall on the after- . 1 1 - - To learn more about events and outreach at the Cullen CoIIege,
noon of Tuesday, June 4, 2024, as the Houston City Council issued .

a proclamation for Cullen College Day. The proclamation and Cul- ] | ) ) ) ) o ) ) q ) ) ) )
len Day as a great burst of momentum to lead into the next major k | [ £] UHEngineering X @uhengineering in] University of Houston Cullen College of Engineering @uhengmeermg u@uhemg\neermg
fundraising effort for the College — The Cullen Gala, which was
held in October at the Hilton Americas Downtown Houston.

visit www.egr.uh.edu/events or follow us on social media!

€® View more photos online at

www.flickr.com/photos/cullencollege/albums
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LAST WORD

THE ENGINES OF OUR INGENUITY:
INVENTION-INNOVATION

Today, is it invention or innovation? The
University of Houston presents this series
about the machines that make our civili-
zation run, and the people whose ingenu-
ity created them.

First, Invention: Who invented the air-
plane? We credit the Wright Brothers.
But what about Brazil’s Santos Dumont?
Well, the Wright brothers really did make
the first successful flight. But, with so
many limitations! They catapulted it from
rails. Then it flew in a straight line for un-
der a minute.

Four years later, Santos Dumont made
several clumsy attempts to build an air-
plane. Then he succeeded with his Dem-
oiselle series. They took off from the
ground. They had directional control.
They flew a lot longer. They were far
more advanced.
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Let’s look at the two machines: The first
Wright Flyer was a big biplane with a wa-
ter-cooled engine. No landing-gear. The
Demoiselle was a small monoplane with
an air-cooled engine and wheels. The two
had so little in common. That’s because
both were inventions - brand new cre-
ations. Neither was merely innovation.
Inno-vation means making better ver-
sions of something that exists.

But innovation had to follow: The Wright
Brothers went to work. They began in-
novating upon their invention. Now they
built an airplane they could sell to the US
Army. And Santos Dumas? He fell ill and
quit inventing.

Innovation is now the more popular
word. It’s less dangerous. But we have to
improve upon the things we invent.

Think about civilian airliners, the DC-3,
built in 1935, set the mold for modern
passenger planes. It bristled with new in-
ventions. But airliner forms have evolved
in small steps ever since. They still keep
much of the DC-3’s form today. No more
Wright Brothers or Santos Dumont inven-
tions. Mainstream airliners still advance
mostly by innovation - to this very day.

But our move into space! That's another
story: So much radical invention! We still
look for stable forms upon which we can
safely innovate. Orbiting stations, space
telescopes, land-to-space vehicles! We're
still inventing so many new forms. Of
course, innovation has to follow each of
these forms. But, as | write today, we still
have to invent new space hardware.

My work as an experimentalist often
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meant inventing new apparatus. So, | can tell you. Inventing is
such fun. But here again, innovation must follow. Any new appa-
ratus reveals ways in which we have to improve it.

Look at any new invention, Benz’ first automobile, for example,
just a seat with three wheels and a steering stick! But then in-
vention slowly gave way to innovation with smaller and smaller
changes. Today our cars have a few basic forms. And these forms
change less, from year to year.

So let us sing the praises of both invention and innovation. We
cannot survive without both. Which is better? It really comes
down to where in the drama of creating new things, we choose
take our place.

I’'m John Lienhard, at the University of Houston, where we’re inter-
ested in the way inventive minds work. £

John Lienhard The Engines of Our Ingenuity is a nationally
recognized radio program authored and voiced by
John Lienhard, professor emeritus of mechanical
engineering and history at the University of
Houston and a member of the National Academy
of Engineering. The program first aired in 1988,
and since then more than 3,000 episodes have
been broadcast. For more information about the
program, visit www.uh.edu/engines.

Watch this edition of Engines Of Our Ingenuity

,-|.
Eﬂigi.q on our YouTube Channel:
& P&:% . u @UHENgineering
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