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The Fulton Undergraduate 
Research Initiative (FURI) 
is designed to enhance and 
enrich a student’s engineering 
education by providing hands-
on lab experience, independent 
and thesis-based research and 
travel to national conferences. 
At this semiannual symposium, 
students present their research 
and share their findings with 
peers, Fulton Engineering, 
the ASU community and 
the community at large. 



April 12, 2013

Thank you for joining us for the Spring 2013 FURI Symposium. 
This year we celebrate the 10th anniversary of Ira and Mary Lou Fulton’s gift to the 
engineering schools—an investment that has enabled many things for our students including 
this undergraduate research program that has become one of our signature experiential 
opportunities. 
In 2005, the first year of the Fulton Undergraduate Research Initiative, 35 students participated. 
Today you will have the opportunity to meet with nearly 150 students who are working on 
advances in health, energy, education, security and sustainability. 
Our students are working alongside faculty in the lab, gaining valuable hands-on experience. 
Some are traveling to national conferences to present their research. All are performing 
impressive, high-level work that has a real impact in our society. 
We are very proud of our students’ accomplishments this semester. We are also grateful for 
everyone who helps make this program such a success. We extend congratulations to all and 
look forward to the continued success of this fantastic program.

Sincerely,

Paul C. Johnson, Ph.D.    Amy Sever
Professor, Civil, Environmental and    Associate Director 
Sustainable Engineering    Undergraduate Student Engagement
Dean, Ira A. Fulton Schools of Engineering  

The Fulton Difference:
Discover. Create. Innovate.

majors            
Aerospace Engineering 8
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Chemical Engineering 34
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Computer Science 11
Computer Systems Engineering 2
Electrical Engineering 14
Engineering Management 1
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Materials Science and Engineering 8
Mechanical Engineering 23
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participants
Students in the FURI research 
program develop an idea under 
the mentorship of an engineering 
doctoral student or faculty 
member, then apply for funding. 
Once accepted, they perform 
research, attend workshops and 
prepare research summaries. 
Participants receive stipends 
and research supply budgets. 

Engineering students in the 
thesis program at Barrett, 
The Honors College have 
an opportunity to fund their 
thesis work through FURI. 
The travel grant program helps 
students participate in national 
conferences by providing 
financial assistance with travel 
expenses. 
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Anngela Adams, Biomedical Engineering
Graduation: May 2015
Hometown: Phoenix, Arizona

DIABETES BIOSENSOR UTILIZING 
CAPILLARY ACTION THROUGH A 
HYDROPHILIC MICROFLUIDIC

Mentor: Jeffrey La Belle, assistant professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health
There are over 25 million people with diabetes 
in the United States, and they need a practical 
glucose-measuring device because the 
current procedure is painful and inconvenient. 
The TOUCH tear glucose-sensing device is 
noninvasive, using tear fluid instead of blood. 
It is at a critical stage of its development, and 
the next phase involves creating a hydrophilic 
microfluidic. CL2000X, PDMS, 9962 
polymer and 9960 polymer were tested using 
goniometry to determine which material would 
be the best to use to construct the microfluidic. 
9960 polymer was determined to be the most 
hydrophilic. Future devices will utilize capillary 
action in a microfluidic.

acknowledgements

Matthew Aguayo, Civil Engineering
Graduation: May 2013
Hometown: Casa Grande, Arizona

EVALUATING SUSTAINABLE 
REPLACEMENT MATERIALS IN 
CONCRETE SYSTEMS

Mentor: Narayanan Neithalath, associate 
professor, and Kirk Vance, graduate research 
associate, School of Sustainable Engineering 
and the Built Environment
Research Theme: Sustainability
Development of sustainable concrete materials 
using less expensive and environmentally 
sensitive materials such as limestone, 
metakaolin, fly ash and silica fume is a 
topic of great importance. This current 
study aims to add to the understanding of 
these materials, enabling their safe use in 
engineering applications. The use of limestone 
in combination with silica fume is shown to 
increase sustainability without significant 
decreases in mechanical, heat evolution and 
reactivity performance. Future work will include 
additional mechanical testing, as well as further 
analysis of the durability characteristics of these 
cements.

Delilah Alirez, business operations specialist

Emily Bennett, research advancement administrator

Helen Burns, accounting associate

Hasan Davulcu, associate professor

Megan Duskey, student engagement assistant

Jhanaye Glynn, administrative associate

Michael Goryll, assistant professor

Rolf Halden, P.E., associate professor

Karmella Haynes, assistant professor

Stephen Krause, professor

Mary Laura Lind, assistant professor

Jenna Marturano, administrative assistant

Barbara Minich, business operations manager

Cynthia Moayedpardazi, business operations manager

Beverly Naig, business operations manager

Jay Oswald, assistant professor

Trudy Perez, administrative associate

Shaunna Price, business operations specialist

Stephen Rippon, assistant dean

Katrina Roalson, manager, fiscal and business services

Amy Sever, associate director undergraduate student engagement, FURI director

Tomi St. John, business operations manager

Alicia Stiers, business operations manager

Carol Vance, administrative assistant 

Brent Vernon, associate professor

Nellie Voise, academic financial specialist

Financial support for FURI programs is made possible by Mr. Ira A. Fulton and Barrett, The 
Honors College which contributes to the FURI Honors Thesis Program.

Special thanks to all of the mentors, family and friends for supporting our students through 
this program.

We appreciate the efforts of all who helped make this program a success, especially:
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Joseph Babb, Computer Systems Engineering
Graduation: May 2013
Hometown: Casa Grande, Arizona

AUTONOMOUS AGENT REASONING IN 
AN ONLINE ENVIRONMENT

Mentor: Joohyung Lee, assistant professor, 
School of Computing, Informatics, and Decision 
Systems Engineering
Research Themes: Security, Health
In order for a virtual agent to operate 
autonomously within an online environment 
it must sense unexpected changes to its 
surroundings and react accordingly, all the 
while attempting to satisfy its original purpose. 
Unfortunately, traditional ad-hoc approaches 
of simulating this become unwieldy in complex 
environments. To remedy this, the language 
aC+ has been designed and an automated 
implementation has been provided. aC+ 
provides a declarative syntax for describing 
systems and a formal basis for interleaving 
reasoning and execution. In the future, the 
applications and limitations of aC+ should be 
explored to further evaluate possible extensions 
to the language.

Jason Babbel, Mechanical Engineering
Graduation: May 2013
Hometown: Peoria, Arizona

THE PULSE OF BUILDINGS: WEATHER-
INDEPENDENT ENERGY EFFICIENCY 
ANALYSIS

Mentor: Kristen Parrish, assistant professor, 
School of Sustainable Engineering and the Built 
Environment
Research Themes: Energy, Sustainability
This research focuses on energy efficiency in 
sustainable building design and operations; 
specifically, it analyzes the effect of weather 
on energy consumption at ASU’s Wrigley 
Hall. Upon gathering the appropriate 
electricity consumption data as well as the 
weather data, an energy model was created 
to facilitate the analysis. This model uses 
multi-variable regression to “normalize” 
electrical consumption over time, accounting 
for outside air temperature among other 
weather characteristics, to facilitate accurate 
comparisons. In the future, consumption could 
be normalized for building occupancy, program 
and other characteristics in support of a more 
meaningful understanding of true energy 
efficiency.

Kingsten Banh, Civil Engineering
Graduation: May 2013
Hometown: Chandler, Arizona

NOVEL CEMENT REPLACEMENT 
MATERIALS FOR SUSTAINABLE 
INFRASTRUCTURE 

Mentor: Narayanan Neithalath, associate 
professor, School of Sustainable Engineering 
and the Built Environment
Research Theme: Sustainability
This research focuses on using fly ash, a 
byproduct of coal-fired power plants, along 
with different alkaline solutions to form a final 
product with properties comparable or superior 
to those of ordinary Portland cement concrete. 
Fly ash mortars using different concentrations 
of sodium hydroxide and waterglass were 
dry- and moist-cured at different temperatures 
prior to subjecting them to uniaxial compressive 
loading condition. Since moist-curing 
continuously supplies water for the hydration 
process of activated fly ash mortars while 
preventing thermal shrinkage and cracking, the 
samples were more durable and withdrew a 
noticeably higher compressive stress than the 
dry-curing samples. 

Andrew Barkan, Mechanical Engineering
Graduation: May 2015 
Hometown: Phoenix, Arizona

A NOVEL MECHANISM FOR GAIT 
REHABILITATION

Mentor: Panagiotis K. Artemiadis, assistant 
professor, School for Engineering of Matter, 
Transport and Energy
Research Theme: Health
The rehabilitation of walking motion in victims 
of debilitating strokes has become an important 
issue in the field of biomedical engineering 
because of its tremendous potential for 
application in the improvement in the quality of 
life for a person with disabilities. In this research, 
a novel mechanism has been developed for 
experimentation with individuals with gait 
impairment. The design implements a treadmill 
system with varying forces to imitate changing 
surfaces. It is hypothesized that the added 
stimuli will improve the brain’s ability to restore 
connections that allow walking motion. In future 
projects, the design of this system will be 
refined for much wider applications.
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Kaitlyn Beaudet, Electrical Engineering
Graduation: May 2013
Hometown: Chandler, Arizona

COHERENCE DETECTING IN ACTIVE 
SENSING

Mentor: Douglas Cochran, associate professor, 
School of Electrical, Computer and Energy 
Engineering 
Research Theme: Security
The project explores the performance of 
detectors in deciding whether a common signal 
is present in multiple noisy channels of sensor 
data, when one channel contains a strong 
signal. Thus far, work has been done performing 
a greatest likelihood ratio test (GLRT) under 
the assumption that all the data are available in 
one place. The resulting detector is compared 
to a detector based on generalized coherence 
estimation. Further work will examine the use of 
maximum entropy to provide surrogate statistics 
for nodes that are not in direct communication 
to enable the aggregation of only locally 
computed scalar statistics.

Nick Berk, Computer Systems Engineering
Graduation: May 2014
Hometown: Gilbert, Arizona

USING ROBOTICS TO AID GEOMETRY 
EDUCATION

Mentor: Winslow Burleson, assistant professor, 
School of Computing, Informatics, and Decision 
Systems Engineering 
Research Theme: Education
This project aims to discover how robotics can 
be used to reinforce geometric concepts in 
education. This project works under the GaLLaG 
program (Game as Life, Life as Game), which 
encourages the fusion of technology and daily 
living. Through a combination of psychological 
and technological research, the project is 
developing an interactive space in which young 
students can experience geometry, rather than 
simply learn it about it on paper. This project 
is currently working towards implementing a 
physical infrastructure to support this learning. 

Vincent Bevilacqua, Mechanical Engineering
Graduation: May 2013
Hometown: Tempe, Arizona

HUMAN ERROR CORRECTION IN 
ANTHROPOMORPHIC ROBOTIC 
ARMATURES

Mentor: Panagiotis K. Artemiadis, assistant 
professor, School for Engineering of Matter, 
Transport and Energy
Research Theme: Health
In order to make robotic controllers more stable, 
it is necessary to get a characterization, or even 
a model, of the human brain in a human-robotic 
controller scenario. This is especially true with 
teleoperated robotic armatures. Therefore, 
the focus of this research is to characterize 
human corrective behavior in the presence of a 
systematic error in robot joint kinematics. It can 
be seen that the initiation of corrective action 
is present in the peak of velocity. Furthermore, 
the velocity profiles of errant human motion 
are modified consistently across reach target 
locations.

Kristen Bishop, Computer Science
Graduation: May 2014
Hometown: Gilbert, Arizona

ENGINEERING OUTREACH

Mentor: Martin Reisslein, professor, School of 
Electrical, Computer and Energy Engineering
Research Theme: Education
Professor Reisslein’s research team focuses on 
the effectiveness of engineering outreach to 
elementary, junior-high and high-school children. 
The team developed computer programs, 
surveys and activities to not only teach the 
children, but to also address the stereotypes 
of engineers and engineering. By partnering 
with multiple schools and outside-of-school 
activity centers, such as the Arizona Science 
Lab, the research team tested many different 
approaches to the outreach. The lessons had a 
positive effect on the children. However, further 
study with new test groups is required as the 
programs and activities are perfected.
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Amy Blatt, Biomedical Engineering
Graduation: May 2014
Hometown: Hamilton, New Jersey

IN SITU MRNA EXPRESSION ANALYSIS 
USING TWO-PHOTON LASER CELL 
LYSIS AND MICROFLUIDIC QRT-PCR

Mentors: Deirdre Meldrum, ASU Senior 
Scientist, Director of the Center for 
Biosignatures Discovery Automation, and 
professor, School of Electrical, Computer 
and Energy Engineering; Thai Tran, assistant 
research scientist, and Joseph Chao, assistant 
professor research, The Biodesign Institute, 
Biosignatures Discovery Automation
Research Theme: Health
The goal of this research is to design a 
diagnostic tool that detects novel esophageal 
adenocarcinoma biosignatures at the single-cell 
level using the combined two-photon laser lysis 
system and a microfluidic quantitative reverse 
transcription-polymerase chain reaction (qRT-
PCR). To date, mRNA levels in a cell population 
have been determined using qPCR analysis, and 
single-cell analysis using the human Barrett’s 
esophagus cell line to enable RNA isolation at 
the single-cell level. In addition, the two-photon-
based single-cell qRT-PCR is being optimized to 
increase the efficiency of cell lysis. Future work 
includes optimization for single-cell analysis 
from intact tissues.

Jeremy Blazer, Biomedical Engineering
Graduation: May 2014
Hometown: Scottsdale, Arizona

ANALYZING THE EFFECTS OF 
ULTRASONIC TISSUE STIMULATION 
ON MEMBRANE CAPACITANCE WITH 
APPLICATIONS IN NONINVASIVE 
NEURAL THERAPIES

Mentor: Jeffrey A. Kleim, associate professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health
Noninvasive stimulation of neural tissue is 
rapidly becoming a promising treatment for 
a number of neurological disorders including 
stroke and Parkinson’s disease. Recent work 
has suggested that ultrasonic stimulation is 
a potentially viable method for driving neural 
activity. By permanently implanting electrodes 
in rats, ultrasonic modulation of neural signaling 
was more accurately measured than was 
possible with previously used muscle-response-
based techniques. This was coupled with 
an in vitro experiment for a more thorough 
understanding of the mechanism with which 
ultrasound and electrical stimulation interact. 
Knowledge of this relationship could lead 
to new, more targeted and effective neural 
therapies.

Taylor Bolton, Aerospace Engineering
Graduation: May 2013
Hometown: Peoria, Arizona

AUTONOMOUS QUADCOPTER FLIGHT

Mentor: Frederick Garrett, faculty associate, 
School for Engineering of Matter, Transport and 
Energy
Research Theme: Security
Security through autonomous flight is a prime 
objective in military applications. To achieve this, 
the equations of motion for a quadrotor aircraft, 
or quadcopter, were derived and expressed in 
terms of the quadcopter’s state variables. These 
equations of motion were then integrated into 
MATLAB and Simulink in order to model the 
quadcopter’s flight. This model was built so that 
the desired orientation of the quadcopter could 
be commanded, from which the remaining state 
variables could be computed and controlled by a 
proportional-integral-derivative (PID) controller. 
The model gives insight on the natural response 
of the quadcopter and autonomous flight 
capabilities.

Zachary Branum, Aerospace Engineering 
(Astronautics)
Graduation: May 2014
Hometown: Greeley, Colorado

DEVELOPMENT OF A DESIGN 
OPTIMIZATION TOOL FOR ANALYSIS OF 
HIGH-SPEED AIRCRAFT

Mentor: Timothy Takahashi, professor of 
practice, School for Engineering of Matter, 
Transport and Energy 
Research Theme: Security
The purpose of this project was to develop a 
software tool that could be used to evaluate 
multiple designs of high-speed aircraft. 
Multidisciplinary design optimization (MDO) 
allows designers to incorporate all relevant 
disciplines involved in the design of aircraft 
simultaneously. Working in conjunction with 
Professor Timothy Takahashi and other FURI 
researchers, an MDO tool was developed 
for high-speed aircraft. The tool represents 
an integrated computer-aided engineering 
software package that can be used to evaluate 
many designs by performing trade studies. The 
data gathered can be used for future design 
and student organizations, such as Daedalus 
Astronautics.
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Andre Brewer, Chemical Engineering
Graduation: May 2016
Hometown: Gilbert, Arizona

CARBONATION OF THERMALLY 
ACTIVATED SERPENTINE MINERALS: 
POTENTIAL FOR PORTLAND CEMENT 
REPLACEMENT

Mentor: Hamdallah Bearat, research scientist, 
School for Engineering of Matter, Transport and 
Energy
Research Theme: Sustainability
This research project explores the carbonation 
of thermally activated Mg-silicates as 
substitutes for Portland cement. To more 
responsibly use resources, research into the 
sequestration of CO2 via carbonation of the 
mineral lizardite (Mg3Si2O5[OH]4) in order to 
form an economically viable cement was done. 
Activation temperatures of lizardite (so that the 
proper reactions can be faster) were tested. 
Also, the carbonation reaction product was 
tested. The first of the mechanical tests were 
performed. The most effective temperature 
for activation was found to be 650°C. This 
research shall be expanded and coupled with 
solar thermal as a renewable energy source for 
mineral activation.

Shannon Brown, Biomedical Engineering
Graduation: May 2015
Hometown: Scottsdale, Arizona

FLEX FOOT DEVELOPMENT

Mentor: Jeffrey La Belle, assistant professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health
The objective of this research is to test 
alternative composites’ properties in order to 
improve the durability and affordability of the 
carbon-fiber-flex foot. Tests were run in order 
to determine how much stress fiber glass and 
carbon-fiber composites can handle before they 
fatigue and break. A model of a prosthetic foot 
was built based off a current model in acrylic, 
sheet metal and solid works. For future work the 
composites will be modeled on the prototypes 
in the shape of the foot and the pressure points 
and stress on the composite material will be 
tested. 

Chelsea Brzezinski, Computer Science
Graduation: May 2013
Hometown: Tempe, Arizona

THE DYADIC INTERACTION ASSISTANT 
FOR INDIVIDUALS WITH VISUAL 
IMPAIRMENTS

Mentor: Vineeth Balasubramanian, assistant 
research professor, School of Computing, 
Informatics, and Decision Systems Engineering 
Research Theme: Health
This project aims to develop a technology that 
can enrich the social interaction experience of 
individuals with visual impairments. The dyadic 
interaction assistant system (which is intended 
for two-person interactions) is comprised of 
a webcam, Mac OS X desktop computer with 
integrated software, and a haptic device for 
video input, data processing and data output, 
respectively. The system is currently capable 
of displaying the dominant facial emotion, top 
three facial action units, and facial feature 
points in real time. Future research will involve 
the addition of the haptic device and testing the 
system with both individuals who are sighted 
and individuals with visual impairment.

Robert Bui, Electrical Engineering
Graduation: May 2014
Hometown: Gilbert, Arizona

SIMULATION OF EM FIELD 
APPLICATORS FOR ALZHEIMER’S 
TREATMENT

Mentor: James Aberle, associate professor, 
School of Electrical, Computer and Energy 
Engineering 
Research Theme: Health
Electromagnetic field (EMF) treatment may 
be a promising technique for preventing and 
mitigating Alzheimer’s disease. The objective 
of this research project is to design near-field, 
head-only EMF delivery systems and evaluate 
their ability to deposit electromagnetic energy 
uniformly throughout the brain. By using 
sophisticated electromagnetic simulation 
software, two types of EMF applicators have 
been examined, a capacitive applicator and an 
inductive applicator. The success of each type of 
applicator was determined based on the specific 
absorption rate measured throughout ellipsoid 
models of a mouse’s and human’s brain. Future 
work includes finalizing the EMF applicator 
designs based on the results collected.
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David Bull, Chemical Engineering
Graduation: May 2014
Hometown: Paradise Valley, Arizona

CONTROLLED DOPING OF ZINC OXIDE 
NANOWIRES

Mentor: Hongbin Yu, assistant professor, School 
of Electrical, Computer and Energy Engineering 
Research Theme: Energy
One of the major engineering challenges 
of today is energy. This project aims to find 
solutions by developing transparent solar 
panels that could replace windows. However, 
development of transparent zinc oxide solar 
panels in the future will require a better material 
to conduct electricity to create an ideal p/n-type 
relationship for power generation. This project 
focuses on altering the electrical properties of 
zinc oxide nanowires through doping that will 
allow more energy to be generated from the 
solar panels than current zinc oxide solar panels.  
This research is being done with another 
undergraduate student, Ali Azhar. 

Michael Bull, Materials Science and 
Engineering
Graduation: May 2014
Hometown: Scottsdale, Arizona

ENZYMATIC PRECIPITATION OF 
CALCIUM CARBONATE IN SOIL AS 
A REPLACEMENT FOR PORTLAND 
CEMENT

Mentor: Edward Kavazanjian, professor, School 
of Sustainable Engineering and the Built 
Environment
Research Theme: Sustainability
This project focuses on characterizing the 
process of using the enzyme urease and 
a solution of aqueous urea and calcium 
ions to strengthen soils by precipitating 
calcium carbonate. Currently, this project has 
investigated two major variances in this process. 
The first investigated how different delivery 
methods for the urease enzyme and urea/
calcium solution can create different results in 
the overall strength and the uniformity of the 
sample’s strength. The second investigated 
how larger amounts of calcium carbonate 
precipitation lead to higher sample strengths. 
In the future, this project will investigate the 
feasibility of using this method with common 
soils.

Dillon Card, Mechanical Engineering
Graduation: May 2014 
Hometown: Montrose, Colorado

ROBOTIC TACTILE SENSING: HUMAN - 
ROBOT INTERFACING

Mentor: Panagiotis K. Artemiadis, assistant 
professor, School for Engineering of Matter, 
Transport and Energy
Research Theme: Health
The ultimate aim of this research is for robotic 
prostheses to successfully and safely interact 
with unknown environments/objects based on 
their tactile grasp inputs. Through the creation 
of a novel tactile sensing glove, grasp forces 
can be recorded and studied. Forces can be 
measured from over 20 locations on the hand, 
and joint angles of the fingers can be calculated 
to predict finger positions. Whether it is the 
rehabilitation of post-surgery patients or the 
programming of new prosthetic equipment, this 
research aims to improve our understanding 
of human performance and apply that 
understanding into robotic functionality.

Joe Carpenter, Chemical Engineering
Graduation: May 2014
Hometown: Gilbert, Arizona

DEVELOPMENT OF Y-DOPED ZNO THIN 
FILMS VIA NOVEL INKJET PRINTING 
TECHNIQUE

Mentor: Terry Alford, professor, School for 
Engineering of Matter, Transport and Energy
Research Theme: Security
Yttrium-doped zinc oxide (YZO) is a new 
n-type semiconductor with electrical properties 
compatible with channel layers in thin-film 
transistors. This could make up the display in a 
smart-phone or a crucial part of a transparent 
solar cell. Inkjet printing techniques were used 
to deposit the YZO films on glass substrate. The 
thickness of each layer is around 15 nm. The 
five-layered YZO films had RMS roughness of 7 
nm and had lower transparency in the 550-900 
nm range than the three layered YZO films, 
which had RMS roughness of 3.69 nm. The 
resistivity of the films is 0.144Ω-cm.
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Matt Carroll, Mechanical Engineering 
Graduation: May 2013 
Hometown: Martinez, California 

DISSIPATION IN WOOD-FRAME 
STRUCTURES

Mentor: Thomas Attard, associate research 
professor and lecturer, School of Sustainable 
Engineering and the Built Environment 
Research Themes: Energy and Sustainability
A project has been undertaken to develop 
an advanced seismic protection system 
that significantly reduces structural and 
nonstructural damage in wood-frame structures 
by combining high strength with sustainable 
energy dissipation. The goal is to integrate 
advanced composite technology into wood 
seismic engineering by wrapping a polymeric 
composite around the exterior faces of 
wood-framed shear walls so as to confine the 
structure. The knowledge that will be gained 
from this project can then be used in the retrofit 
of existing structures where the shear wall 
wrap, a strong, flexible load-bearing polymeric 
composite, may be attached to existing wood 
sheathing.

Amelia Celoza, Civil Engineering
Graduation: May 2013
Hometown: Phoenix, Arizona

CHARACTERIZATION OF FIBER 
ORIENTATION AND DISTRIBUTION 
IN FIBER REINFORCED ASPHALT 
CONCRETE

Mentor: Kamil Kaloush, associate professor, 
School of Sustainable Engineering and the Built 
Environment
Research Theme: Sustainability
Fiber reinforced asphalt concrete (FRAC) is 
a growing industry in transportation materials. 
Important criteria for sustainable pavements are 
durability and life cycle costs. FRAC provides 
resistance to wear and cracking by adding 
synthetic fibers to the asphalt concrete mixture. 
Improvement in FRAC performance can be 
achieved with better fiber distribution in the 
asphalt mixtures. Several fiber introduction 
methods at the asphalt plant currently exist; 
x-ray computed tomography was identified 
as a laboratory technique to capture fiber 
distribution and distinguish between the various 
field introduction methods. Research activities 
include the use of micro-tomography imaging 
resources at the Advanced Photon Source at 
Argonne National Laboratory.
TRAVEL GRANT

Santhi Priya Challa, Aerospace Engineering
Graduation: May 2014
Hometown: Sandy, Utah

BUILDING A LIBRARY OF HAPTIC 
EXPERIENCES FOR THE USE OF 
EVERYDAY TOOLS

Mentor: Veronica Santos, assistant professor, 
School for Engineering of Matter, Transport and 
Energy
Research Theme: Health
Intelligent robot interactions with physical 
objects begin with the construction of a library 
of experiences. The sense of touch can reveal 
a great deal of information about an object and 
one’s environment. The goal of this project is 
to investigate haptic feedback from a robotic 
arm and hand equipped with tactile sensors 
as an everyday tool is grasped and made to 
interact physically with the environment. Force 
and vibratory tactile signals will be related to 
tasks such as using a writing implement on a 
flat surface. Future work includes expanding the 
haptic library to include additional activities of 
daily living.

George Chen, Electrical Engineering
Graduation: May 2014
Hometown: Karlsruhe, Germany

ULTRAHIGH SENSITIVITY STRAIN 
SENSING IN SEMICONDUCTOR CHIP 
APPLICATIONS

Mentor: Hongbin Yu, assistant professor, School 
of Electrical, Computer and Energy Engineering 
Research Theme: Education
The objective of this research is to introduce a 
new strain sensing technique that can detect 
very small amounts of localized strain across a 
large area. This new technique uses a polymer 
grating in conjunction with an optical setup 
to measure strains on different substrates 
such as copper or silicon. Improvements in 
the optical setup have made it possible to 
scan the diffracted beam to find the peak 
position, instead of manually controlling the 
stage. The task now is to be able to reproduce 
measurements made last semester with an 
automated stage scan.
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Yan Chen, Mechanical Engineering/Computer 
Systems Engineering
Graduation: January 2015
Hometown: Zhejiang, China

OPTIMIZATION OF POCL3 DIFFUSION 
IN SOLAR CELL PRODUCTION

Mentor: Stuart Bowden, associate research 
professor, School of Electrical, Computer and 
Energy Engineering 
Research Theme: Energy
Phosphorus oxychloride (POCl3) diffusion is a 
crucial process in solar cell production. During 
diffusion, the wafers are placed into a high-
temp furnace tube that flows N2, POCl3 and O2. 
The result is the formation of the PN junction. 
The optimization of POCl3 diffusion involves 
cross-boat consistency, shifting of diffusion 
profiles and improving blue response. Recipes 
with cross-boat uniformity and techniques in 
shifting diffusion profiles have been developed 
leading to improved blue response and cell 
efficiency. Further optimization will tailor the 
POCl3 diffusion for a recently developed 
enhanced silicon nitride deposition and lead to 
cell efficiencies over 18 percent.

Katelyn Conrad, Biomedical Engineering
Graduation: May 2015
Hometown: Gilbert, Arizona

THE DEVELOPMENT OF A PROSTHETIC 
HAND WHICH MAXIMIZES THE 
ARTICULATION OF INDIVIDUAL JOINTS 

Mentor: Jeffrey La Belle, assistant professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health
The objective is to create a prosthetic that has 
extensive control of the individual joints, as a 
human hand does. A prototype of a mechanical 
hand was created, and its pros and cons were 
investigated to reveal that the current system, 
while it works, is not anatomically correct, and 
thus cannot facilitate the same movements as a 
human hand. Therefore, more in-depth research 
of the anatomy of the hand has been utilized 
in the designs for a second prototype. The 
feasibility of using nitinol actuators to power the 
hand was also investigated. 

Javier Corral, Chemical Engineering
Graduation: May 2015
Hometown: Hermosillo, Mexico

BORON DIFFUSION

Mentor: Stuart Bowden, associate research 
professor, School of Electrical, Computer and 
Energy Engineering
Research Theme: Energy
The research topic deals with how to develop 
more effective ways to etch diffused boron on 
negative-type silicon wafers. Silicon etching 
using hydrofluoric-nitric-acetic acid solutions 
with varying HF concentrations had been 
employed to determine the ideal etching rate 
to achieve more efficient photovoltaic cells. 
Dry etching using nitrogen trifluoride had also 
been used to analyze possible benefits over 
wet silicon etching. In the future, purple etch 
(KMnO4) solution should be used to analyze 
possible benefits compared with HNA and NF3 
etching. 

David DeJeu, Biomedical Engineering
Graduation: May 2013
Hometown: Gilbert, Arizona

INVESTIGATING CEREBRAL ANEURYSM 
TREATMENT AT DIFFERENT STAGES OF 
ANEURYSMAL DEVELOPMENT

Mentor: David Frakes, assistant professor, 
School of Biological and Health Systems 
Engineering and School of Electrical, Computer 
and Energy Engineering
Research Theme: Health
This purpose of this research is to examine the 
effectiveness of various aneurysm treatments in 
order to better understand the most appropriate 
treatment for any given anatomical model. The 
research involves characterizing virtual stents 
to give them physical properties, simulating 
physical interactions that will occur when each 
treatment is applied to a patient, and analyzing 
the simulated flow of blood through a vessel 
with an aneurysm. The anticipated result is that 
each stent will perform differently depending on 
the geometry of a vessel and the results can be 
used by doctors to determine the most effective 
treatment for a patient.
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Taylor Dolberg, Chemical Engineering
Graduation: May 2014
Hometown: Scottsdale, Arizona

ALZHEIMER’S DISEASE

Mentor: Michael Sierks, professor, School for 
Engineering of Matter, Transport and Energy 
Research Theme: Health
Alzheimer’s disease is among the top ten 
leading causes of death in the United States. 
With no current cure or treatment, what can 
be done to combat this disease? Professor 
Sierk’s lab is extensively studying Alzheimer’s to 
discover a diagnostic and therapeutic solution 
for this disease. The target of the research 
is beta-amyloid protein, which causes major 
problems in the brain when it misfolds and 
accumulates. Research is being performed to 
identify new antibodies to bind to the protein 
and prevent aggregation. Hopefully, with 
continued research of beta-amyloid, a diagnostic 
and therapeutic solution for Alzheimer’s will be 
discovered in the near future. 

Clinton D’Souza, Computer Science
Graduation: May 2013
Hometown: Mumbai, India

PRACTICAL SOLUTIONS TO ENHANCE 
SECURITY IN SAAS CLOUD MODEL

Mentor: Partha Dasgupta, associate professor, 
School of Computing, Informatics, and Decision 
Systems Engineering 
Research Theme: Security
The goal of this project is to determine and 
propose secure practices that will improve 
security in a cloud-computing environment. 
This joint project with Rafael Santana provides 
an in-depth analysis of SQL injection and its 
effectiveness. The suggested security practices 
focus on how to reduce the risks of SQL 
injection breaches in a cloud environment. This 
project concentrates on a single attack on a 
specific point-of-entry for breaching the SaaS 
model. Future work is to expand these secure 
practice solutions to cover other points of entry 
and diverse breaches in an SaaS model.

Kathleen Duggan, Industrial Engineering
Graduation: May 2014
Hometown: Arvada, Colorado

ASSESSING THE RELATIONSHIP 
BETWEEN STUDENT PRODUCTIVITY 
AND THERMAL COMFORT IN A HIGHER 
EDUCATION ENVIRONMENT

Mentor: Kristen Parrish, assistant professor, 
School of Sustainable Engineering and the Built 
Environment 
Research Theme: Energy
This project focuses on finding an appropriate 
metric for assessing student productivity 
and thermal comfort in a higher education 
environment. Research suggests that there 
is a correlation between thermal comfort, 
or how comfortable a human is in their built 
environment, and productivity. Historical data 
and infrared images were analyzed to explore 
the relationship between classroom temperature 
and student success in a probability and 
statistics class. Future research will be done to 
assess student productivity through the use of 
retention quizzes and thermal comfort surveys. 
A regression model will be built to further 
analyze the relationship between productivity 
and thermal comfort.

Derek Dulin, Aerospace Engineering
Graduation: May 2014
Hometown: Phoenix, Arizona

CAD-INTEGRATED HIGH-SPEED AIR 
VEHICLE DESIGN OPTIMIZATION TOOL

Mentor: Timothy Takahashi, professor of practice 
School for Engineering of Matter, Transport and 
Energy 
Research Theme: Security
The design of aircraft, and in particular 
supersonic aircraft, is a bewildering complex 
task. There is such a vast array of competing 
factors that it becomes difficult to reconcile 
these factors and produce a functional 
aircraft that meets design requirements. To 
address this, a software tool that is capable of 
performing complex trade studies many times 
faster than a human possibly could is needed. 
To date, internal functional elements of this 
program have been developed and will, with the 
continuation of research, be integrated into a 
powerful aircraft design tool.
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Bijan Fakhri, Computer Systems Engineering
Graduation: May 2014
Hometown: Phoenix, Arizona

VISUAL AUTHORING TOOL FOR RAPID 
PROTOTYPING OF MULTIMODAL 
HAPTIC PATTERNS

Mentor: Sethuraman Panchanathan, Senior Vice 
President of the Office of Knowledge Enterprise 
Development, Director, Center for Cognitive 
Ubiquitous Computing (CUbiC) and professor, 
School of Computing, Informatics, and Decision 
Systems Engineering
The objective of this research was to explore 
how a graphical authoring tool can support 
the design of multimodal haptic patterns to aid 
rapid prototyping of haptic devices. Existing 
editors are timeline-based, and do not provide 
two- or three-dimensional visualizations of 
actuator arrangements and patterns. A visual 
editor has been developed that utilizes simple 
touch gestures to place/move actuators and 
design complex haptic patterns. Android is 
being used as the development platform for its 
portability and widespread availability. Future 
work will include rendering three-dimensional 
representations of the motor layouts and the 
haptic devices themselves for a more immersive 
design experience.

Chase Fauer, Biomedical Engineering
Graduation: May 2015
Hometown: Phoenix, Arizona

DEVELOPMENT OF AN INJECTABLE 
BIOMATERIAL FOR REGENERATION 
OF NEURAL TISSUE FOLLOWING A 
TRAUMATIC BRAIN INJURY

Mentors: Sarah Stabenfeldt, assistant professor, 
and Dipankar Dutta, graduate research 
associate, School of Biological and Health 
Systems Engineering 
Research Theme: Health
The objective of the project is to design an 
injectable biomaterial that aids in promoting 
regeneration of neural tissue in the lesion of 
the brain after a traumatic brain injury. Tests 
were performed to characterize the mechanical 
properties and degradation kinetics of the 
material. PEGylation of the biomaterial was 
performed to decrease the degradation. 
Mechanical and degradation properties of the 
PEGylated biomaterial were compared to the 
native material. Results support the use of the 
biomaterial based on mechanical properties, but 
the degradation kinetics were not ideal for long-
term sustainability in the brain. Future studies 
include characterizing blends of the native and 
PEGylated biomaterial and cell based in vitro 
studies.

Darcy Frear, Biomedical Engineering
Graduation: May 2013
Hometown: Phoenix, Arizona

HAPTIC SIZE DISCRIMINATION IN THE 
ABSENCE OF TACTILE FEEDBACK

Mentor: Stephen Helms Tillery, associate 
professor, School of Biological and Health 
Systems Engineering 
Research Theme: Health
The human hand relies on information 
to distinguish objects based on qualities 
like size and texture. The size of an object 
can be determined from tactile feedback, 
proprioception and visual feedback. This 
experiment helps determine how much each 
sense plays a part in discriminating small size 
variations and whether replacing a missing 
sensation will increase the subject’s accuracy. 
Size discrimination is possible in the absence 
of tactile feedback, but is necessary for 
accuracy in small size discrimination. Ultimately, 
determining the specific contributions of tactile 
and proprioceptive feedback mechanisms is 
important in order to give prosthetic users the 
ability of stereognosis. 

Andre Fuentes, Chemical Engineering
Graduation: May 2013
Hometown: San Diego, California

SYNTHESIS OF STRUCTURALLY 
WELL-DEFINED INORGANIC 
NANOCOMPOSITES FOR 
THERMOELECTRIC ENERGY 
GENERATION

Mentor: Robert Wang, assistant professor, 
School for Engineering of Matter, Transport and 
Energy 
Research Themes: Energy and Sustainability
The goal of this project is to synthesize well-
defined inorganic nanocomposites that can 
be used to generate design rules for efficient 
thermoelectric materials. Thermoelectric 
materials can convert waste heat into electricity 
and can help address the world’s growing 
energy challenges. The nanocomposites in this 
project consist of nanoparticles embedded 
in a semiconductor matrix. Synthesis 
parameters to enable control of nanoparticle 
size and composition have been explored. To 
this end, CdSe, PbSe and Bi nanoparticles 
have been made with controlled diameters 
ranging from 3-15 nm. Future work to embed 
these into semiconductor matrices using 
chalcogenidometallate chemistry is underway. 
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Matthew Geres, Electrical Engineering
Graduation: May 2015
Hometown: Casa Grande, Arizona

ATOMIC LAYER DEPOSITION ON 
NANOPORE MEMBRANES

Mentor: Michael Goryll, assistant professor, 
School of Electrical, Computer and Energy 
Engineering 
Research Theme: Health
As DNA sequencing becomes increasingly 
relevant in medicine, many researchers have 
turned to nanoparticle characterization. One 
method of processing such small particles is 
via the construction of what may be called a 
nanofluidic transistor—a fabricated membrane 
with nanopores containing an electrostatic 
gate that may pass particles when activated. 
Like any transistor, an insulator is needed. 
Aluminumoxide—one insulator of choice—was 
deposited onto the silicon substrate via atomic 
layer deposition, amounting to roughly 2 nm 
thick (about 20 atomic layers). Once deposited, 
electrical characterization was carried out to test 
the viability of aluminumoxide for the transistor 
application.

Alison Gibson, Mechanical Engineering
Graduation: May 2014
Hometown: Phoenix, Arizona

ELECTROMYOGRAPHIC DECODING 
FOR THE GENERALIZED NEURAL 
CONTROL OF ROBOTS

Mentor: Panagiotis K. Artemiadis, assistant 
professor, School for Engineering of Matter, 
Transport and Energy 
Research Theme: Health
Currently, EMG control interfaces require 
intensive user-specific training before utilizing 
robotic devices. This project presents a new 
classification method that generalizes across 
users without costly training. An EMG-
sensorized sleeve records signals from the 
human peripheral nervous system, while an 
optimized decision algorithm decodes these 
signals into five distinct hand motions for any 
given user in real-time. This method was tested 
on ten subjects using leave-one-out validation, 
resulting in an average accuracy of 80 percent 
across users with average specificity of motion 
at 98 percent. These results present a variety 
of new opportunities for large-scale studies 
and increased accessibility to EMG-driven 
technology.

Zachary Gordon, Chemical Engineering
Graduation: May 2015
Hometown: Scottsdale, Arizona

SYNTHESIS OF NANOSTRUCTURED 
MATERIALS FOR SOLID-STATE LITHIUM-
ION BATTERY ELECTROLYTES

Mentor: Candace Chan, assistant professor, 
School for Engineering of Matter, Transport and 
Energy
Research Theme: Energy
Modern lithium-ion batteries contain a reactive, 
flammable and organic electrolyte that is very 
unsafe at higher temperatures. The objective of 
this research was to investigate the properties 
of metal oxide nanowires to act as safer 
solid-state electrolytes in lithium-ion batteries. 
The focus has been to be first to synthesize 
the compound Li7La3Zr2O12 (LLZO) under 
hydrothermal or microwave conditions for use 
as an electrolyte. Conditions such as source of 
lithium and base, pH and time were investigated 
and X-ray diffraction and scanning-electron 
microscopy (SEM) were used to analyze each 
sample. Future research involves tailoring 
synthesis conditions to yield better formation of 
LLZO based on results of XRD and SEM.
 

Taylor Jeffrey Graber, Biomedical 
Engineering
Graduation: May 2013
Hometown: Phoenix, Arizona

A NOVEL DEVICE FOR STIMULATING 
VASODILATION IN THE MICROVESSELS

Mentors: Bruce Towe, professor, and Richard 
Herman, research professor, School of 
Biological and Health Systems Engineering
Research Theme: Health 
One possible treatment strategy to peripheral 
vascular disease (PVD) is the use of low-
frequency electrical stimulation to drive 
the sciatic nerve to induce vasodilation 
of the microvessels. Using an implanted 
neurostimulator driven by external ultrasound 
and controllable pulse characteristics, the sciatic 
nerve was driven at a pulse width of 1 ms and 
frequency of 3 Hz. The results were determined 
by a laser Doppler and the device was found to 
have increased peripheral blood flow in levels of 
20 percent over baseline. A more robust study 
is required which would test multiple devices 
on multiple rodents to obtain a more statistical 
analysis.
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Anthony Grace, Aerospace (Astronautics) 
Engineering
Graduation: May 2013
Hometown: Phoenix, Arizona

ATTITUDE CONTROL SYSTEMS FOR 
CUBE SATELLITES

Mentor: Iman Alizadeh, lecturer, School for 
Engineering of Matter, Transport and Energy
Research Theme: Security
The purpose of this research is for attitude 
determination and control of a cube satellite. 
With the use of MATLAB, the Euler equations 
of motion have been simulated while taking 
into consideration a disturbance torque due 
to the gravity gradient of Earth. The orbit was 
determined for the cube satellite and STK was 
used to collect orbit data. With the orbit data 
and MATLAB, the magnetic field direction and 
strength has been calculated for a single day 
of orbit. The next step is to develop the control 
logic for the attitude controls using magnetic 
torque rods.

Marian Grucky, Biomedical Engineering
Graduation: May 2013
Hometown: Phoenix, Arizona

NOVEL SILOXANE NANOPROBES FOR 
MOLECULAR AND CELLULAR IMAGING

Mentor: Vikram Kodibagkar, assistant professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health
Oxygen delivery is crucial for the development 
of healthy, functional tissue. Low tissue 
oxygenation, or hypoxia, is a characteristic that is 
common in many tumors. Hypoxia contributes to 
tumor malignancy and can reduce the success 
of chemotherapy and radiation treatment. 
There is a current need to noninvasively 
measure tumor oxygenation or pO2 in patients 
to determine a personalized treatment 
method. This project focuses on creating 
and characterizing nanoemulsions using a 
pO2 reporter molecule hexamethyldisiloxane 
(HMDSO) and longer chain siloxanes as well 
as assessing their cytotoxicity. Creation of 
multimodal (MRI/fluorescence) nanoemulsions 
and imaged cell uptake was also explored.

Mackenzie Hagan, Civil (Environmental) 
Engineering
Graduation: May 2015
Hometown: Scottsdale, Arizona

CO-REDUCTION OF 
TRICHLOROETHYLENE AND 
PERCHLORATE IN THE HYDROGEN-
BASED MEMBRANE BIOFILM REACTOR

Mentor: Rosa Krajmalnik-Brown, assistant 
professor, School of Sustainable Engineering 
and the Built Environment
Research Theme: Sustainability
The objective of this research is to study the 
co-reduction of trichloroethene (TCE) and 
perchlorate in a hydrogen-based Membrane 
Biofilm Reactor (MBfR) while using a 
dechlorinating microbial consortium. This 
consortium is known to reduce TCE to ethene, 
but has not been tested for perchlorate 
reduction. A special MBfR was constructed. This 
MBfR is maintained in continuous operation 
for TCE microbial dechlorination. In parallel, 
batch bottle cultures were also established to 
grow and enrich TCE dechlorinators. Future 
work involves the assessment of the microbial 
community’s function when the two electron 
acceptors (TCE and perchlorate) are provided in 
the MBfR.

Ibrahim Halloum, Chemical Engineering
Graduation: May 2015
Hometown: Tempe, Arizona

CHARACTERIZATION OF AN 
ALCOHOL DEHYDROGENASE FROM 
LACTOBACILLUS BREVIS

Mentor: David Nielsen, assistant professor, 
School for Engineering of Matter, Transport and 
Energy
Research Theme: Energy
The objective is to characterize the kinetics 
of the enzyme ADH3, which is found in 
Lactobacillus brevis. Thus far, the kinetics of 
ADH3 has been characterized on several short 
chain substrates using a Michaelis-Menten 
Model. It was observed that for both aldehydes 
and ketones the KM decreased (suggesting 
a greater enzyme affinity) as chain length 
increased. From this, it may be inferred that 
longer chain aldehydes and ketones would be 
better suited for the enzymatic conversion by 
this enzyme. Future work includes in vivo assay 
of the enzyme in recombinant E. coli and L. 
brevis, both aerobically and anaerobically. 
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Shawn Haupt, Biomedical Engineering
Graduation: May 2013
Hometown: Goodyear, Arizona

WILL DOSES OF PYRIDOXINE HELP 
ACCELERATE DIABETIC WOUND 
HEALING?

Mentor: Michael Caplan, associate professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health
The objective was to investigate whether 
pyridoxine (a form of vitamin B6) accelerates 
wound healing in patients with diabetic ulcer 
wounds in the lower extremities. In a clinical 
trial done in conjunction with the Arizona Heart 
Institute, specific patients in the experimental 
group were given 100 mg of pyridoxine a day 
along with normal wound care, while those in 
the control group received treatment for wounds 
without pyridoxine. It was found, using both 
linear and exponential fits on the data as well as 
normalization of wound size, that there was no 
statistically significant difference in the mean 
healing rates of wounds between the control 
and experimental groups
TRAVEL GRANT

Cruz Hernandez, Materials Science and 
Engineering
Graduation: May 2015
Hometown: Phoenix, Arizona

EMBRACE

Mentor: Erin Walker, assistant professor, 
School of Computing, Informatics, and Decision 
Systems Engineering
Research Theme: Education 
Education is a crucial part of today’s society and 
it begins at the elementary level. The purpose 
of this project is to help ELL (English Language 
Learners) students with reading comprehension. 
The project is to construct an application on 
the iPad to help students practice and exercise 
their English reading skills. This semester was 
spent creating paper prototypes for the design 
interface of the application and testing with a 
set of elementary students. 

Caroline Hom, Biomedical Engineering
Graduation: May 2013
Hometown: Phoenix, Arizona

CONTEXTUAL BEHAVIOR OF A 
SYNTHETIC CHROMATIN PROTEIN

Mentor: Karmella Haynes, assistant professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health
Contextual sensitivity is a challenge for 
synthetic biology applications. Protein-DNA 
packaging (chromatin) of human chromosomes 
can influence the function of synthetic systems 
in unexpected ways. We have developed a 
bioinformatics-based pipeline for identifying and 
predicting sources of contextual variance of the 
artificial regulation of endogenous genes. In this 
work, we focused on a synthetic transcription 
factor, called Pc-TF, which can be used to 
activate anticancer genes and potentially, tissue 
regeneration pathways. Pc-TF is designed to 
bind the histone methylation mark H3K27me3, 
and activate nearby genes. This semester was 
focused on validating the bioinformatics work 
that was performed in previous semesters.
TRAVEL GRANT

Conrad Hom, Chemical Engineering
Graduation: May 2016
Hometown: Tucson, Arizona

SYNTHESIS OF CORE-SHELL 
COMPOSITE POLYMERIC IONIC 
LIQUID-SILICA MICROGELS VIA 
ONE-STEP PICKERING EMULSION 
POLYMERIZATION

Mentor: Lenore L. Dai, associate professor, 
School for Engineering of Matter, Transport and 
Energy 
Research Theme: Security
Pickering emulsions (or solid stabilized 
emulsions) have received increased attention 
due to their differences from conventional 
emulsions and tremendous applications. 
Development of novel polymeric ionic liquid-
silica core-shell composite microparticles were 
in process, via a one-step Pickering emulsion 
polymerization route. Ionic liquids are unique 
liquid materials composed of large, sterically 
hindered ions. Polymeric ionic liquids were 
formed by polymerizing the cation of the ionic 
liquid. These core-shell microparticles are 
anticipated to yield unique applications due 
to the charged nature of the polymeric ionic 
liquid and the robustness of the silica shell. 
Future work includes further development of 
such microparticles and exploration for sensing 
applications.
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Jonathon Houda, Mechanical Engineering
Graduation: May 2014
Hometown: Tempe, Arizona

PERTURBATION-BASED LEARNING OF 
SKILLED TASKS IN HUMANS

Mentor: Panagiotis K. Artemiadis, assistant 
professor, School for Engineering of Matter, 
Transport and Energy
Research Theme: Health
The purpose of this research is to test the 
effects of human motor-control learning of 
skilled actions when perturbations are applied 
to the intended motion of a subject. A robotic 
arm is used to both measure and perturb the 
movements of an individual’s arm when asked 
to follow a specific pattern on a table. These 
perturbations are then optimized to achieve the 
fastest relative learning time when compared to 
a control with no robotic training. Understanding 
these mechanisms for sensory-motor control of 
the upper limb can lead to new state-of-the-art 
methods for motor rehabilitation.

Chelsea Howard, Chemical Engineering 
Graduation: May 2015
Hometown: Phoenix, Arizona

THE DEVELOPMENT OF ZEOLITIC 
IMIDAZOLATE FRAMEWORK (ZIF-
71) NANOPARTICLES AND THE 
PRELIMINARY DEVELOPMENT 
AND ANALYSIS OF ZEOLITE 
IMIDAZOLATE FRAMEWORK 
INCLUSION NANOCOMPOSITE (ZIFINC) 
MEMBRANES

Mentor: Mary Laura Lind, assistant professor, 
School for Engineering of Matter, Transport and 
Energy 
Research Theme: Energy
The primary objective of this project was to 
synthesize zeolitic imidazolate framework (ZIF-
71) nanoparticles. Once these particles were 
characterized, they were then included into 
small samples of zeolite imidazolate framework 
inclusion nanocomposite (ZIFINC) membranes. 
These membranes were then subjected to 
a process of pervaporation, which separates 
solutions of miscible liquids. They were analyzed 
to see if they could recover ethanol, which is a 
biofuel that is used in the clean energy industry. 
As of now, the preliminary analysis shows that 
they can recover some ethanol. 

Sebastian Husein, Materials Science and 
Engineering
Graduation: May 2013
Hometown: Gilbert, Arizona

PROFILE MAPPING OF PHOSPHOROUS-
DOPED SILICON SOLAR CELL EMITTER 
LAYERS

Mentor: Stuart Bowden, associate research 
professor, School of Electrical, Computer and 
Energy Engineering
Research Theme: Energy
Solar cells have garnered much attention 
as a viable replacement for fossil fuels. To 
truly compete with current energy sources 
however, solar cells must achieve much 
higher working efficiencies. One barrier to 
obtaining this is reduced absorption of light 
in the blue wavelength range as caused by 
phosphorous concentrations in the emitter layer. 
Electrochemical Capacitance-Voltage (ECV) 
profiling is used to characterize the emitter layer 
to gain an understanding of how to fine-tune 
the phosphorous concentrations to a more 
desirable gradient which leads to efficiency 
gains in silicon solar cells.
TRAVEL GRANT

Khateeb Hyder Hussain, Biomedical 
Engineering
Graduation: May 2014
Hometown: Scottsdale, Arizona

DETECTION OF WATERBORNE 
PATHOGENS VIA SPLIT BETA-
GALACTOSIDASE COMPLEMENTATION

Mentor: Karmella Haynes, assistant professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health
The ability to do rapid, on-site testing of 
water sources could significantly reduce 
childhood mortality rates. One and a half 
million children under the age of five die each 
year from diarrhea. The most frequent causes 
of acute childhood diarrhea are waterborne 
bacterial pathogens including E. coli, shigella, 
Campylobacter and salmonella. Genetically 
engineered bacteria can be used to mass-
produce a protein-based biosensor, allowing for 
cheap production of a sensor that can be easily 
used in the field. Molecular cloning techniques 
were used to assemble and isolate fragments of 
the biosensor construct. Future work will focus 
on completion and testing of the biosensor.
TRAVEL GRANT
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Jose Ibarra, Computer Science
Graduation: May 2014
Hometown: Las Vegas, Nevada

A VISUAL ANALYTICS SYSTEM FOR 
EXPLORING WEATHER AND HEALTH 
LINKAGE

Mentor: Ross Maciejewski, assistant professor, 
School of Computing, Informatics, and Decision 
Systems Engineering
Research Theme: Health
This research explores the link between health 
trends and weather phenomena by creating 
a visual analytics system. This system allows 
researchers to combine publicly available 
weather data with syndromic surveillance 
data collected from emergency departments 
and visualize the results through interactive 
choropleth maps and linked temporal views. 
The system enhances the data analysis 
process by allowing researchers to interactively 
explore correlation information utilizing the 
Pearson’s coefficient, thus allowing researchers 
to form hypotheses about links between 
health and weather. Future work will explore 
the combination of more data sets and the 
development of novel visual analytic tools for 
advanced data analysis.

Lisa Irimata, Biomedical Engineering 
Graduation: May 2015 
Hometown: San Diego, California 

THE EFFECTS OF BRAINSTEM 
NORADRENERGIC LESIONS OF 
CRANIAL MOTOR FUNCTION

Mentor: Jeffrey A. Kleim, associate professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health 
Cranial motor impairments associated 
with Parkinson’s disease can be attributed 
to the depletion of the neurotransmitter 
norepinephrine in the locus coeruleus. A 
comprehensive animal model mimicking 
behavioral impairments is critical in advancing 
motor functionality treatments. We developed 
a behavioral assay to measure cranial motor 
function in rats, including tests of tongue 
extension and chewing frequency. The first task 
measures tongue extension required to receive 
a food reward. The second task measures the 
frequency and amplitude of acoustic signals 
generated by the animal eating. These tasks aid 
in assessing damage to the locus coeruleus and 
consequent effects on cranial motor function.

Amanda Ispas, Biomedical Engineering
Graduation: May 2013
Hometown: Mesa, Arizona

ENGINEERING YEAST TO DETECT 
TUBERCULOSIS

Mentor: Karmella Haynes, assistant professor, 
and René Davis, graduate research associate, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health
Tuberculosis is considered a global epidemic, 
and this kind of disease affects developing 
countries that do not have the technology 
needed for early detection. This project aims to 
solve this issue by developing a user-friendly 
biosensor for faster detection. Specifically this 
will begin with testing an intein construct in 
both yeast and mammalian cells. It will include 
standardizing modular parts in an attempt to 
make the system easier to integrate into any set 
of proteins. This kind of detection is fast, reliable 
and an easy-to-use diagnostic tool.

Abbas Jaber, Mechanical Engineering
Graduation: December 2013
Hometown: Nabatieh, Lebanon

CONSTRUCTION OF A THERMAL 
CONDUCTIVITY MEASUREMENT 
PLATFORM FOR THE EXPLORATION OF 
THERMOELECTRIC MATERIALS

Mentor: Robert Wang, assistant professor, 
School for Engineering of Matter, Transport and 
Energy
Research Theme: Energy
The thermoelectric potential of nanostructured 
materials is being investigated for the 
conversion of waste heat (e.g. exhaust from 
automobiles, jet engines, power plants, etc.) 
into electricity. To facilitate this exploration, a 
thermal conductivity measurement system using 
the 3-omega technique has been constructed. 
This system, controlled by a LabVIEW 
program, is capable of measuring the thermal 
conductivity of thin films and bulk materials. 
Control measurements of intrinsic gallium 
arsenide have yielded correct values of thermal 
conductivity ranging from 51-57 W/m-K. Work 
to add temperature-dependent measurement 
capabilities and build a temperature coefficient 
of resistance platform is underway.
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Amit Jha, Biomedical Engineering
Graduation: May 2013
Hometown: Phoenix, Arizona

AN INTERLUEKIN-18 (IL-18) POINT-
OF-CARE BIOSENSOR FOR 
CARDIOVASCULAR DISEASE (CVD) 
DETECTION

Mentor: Jeffrey La Belle, assistant professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health
Interleukin-18 (IL-18), a potential biomarker for 
cardiovascular disease (CVD), is currently being 
investigated for development of a point-of-care 
electrochemical CVD biosensor. The biosensor 
utilizes a 3-electrode configuration and 
examines the antibody-antigen binding event 
on the sensor surface through electrochemical 
impedance spectroscopy (EIS). Current 
research has focused on determining the 
location of the optimal detection frequency for 
IL-18 on a gold-disk electrode (GDE) platform 
as well initiating development of the biosensor 
on a screen-printed electrode (SPE) platform. 

Jessica Jia, Civil Engineering
Graduation: May 2015
Hometown: Tuscaloosa, Alabama

ADVANCED FRAMING TECHNIQUES 
FOR CARBONFLEX MATERIAL

Mentor: Thomas Attard, associate research 
professor and lecturer, School of Sustainable 
Engineering and the Built Environment
Research Theme: Sustainability
Every year lives are lost and irreparable damage 
is incurred by the structural failure of buildings. 
The goal was to prove that CarbonFlex material 
should replace plywood in current building 
codes. Two full-scale wood structures were 
constructed under IBC code. One structure 
had only plywood for shear resistance and the 
other had an additional layer of CarbonFlex. 
Several tests were then conducted to observe 
properties and responses of each design. 
The goal from the data gathered is to prove 
that CarbonFlex absorbs energy and resists 
shear forces better than plywood, and could 
be implemented in safer and more sustainable 
structures.

Jessica Johnson, Chemical Engineering
Graduation: December 2014
Hometown: Anthem, Arizona

TRANSPORT-ENHANCED 
THERMOGALVANIC ENERGY 
CONVERSION 

Mentor: Patrick Phelan, professor, School for 
Engineering of Matter, Transport and Energy
Research Theme: Sustainability 
Thermogalvanic cells have been largely explored 
because of their potential to convert low-
temperature waste heat to electricity. The main 
complication with the fluid thermogalvanic cell is 
that it is difficult to simultaneously maximize the 
ion transport, while minimizing thermal transport. 
A steady electrode/electrolyte combination 
was found to produce a maximum power from 
the system; the combination consists of an 
electrode of copper wire (Cu) with an electrolyte 
solution containing 5 mM PAA (polymer). This 
has generated a Seebeck coefficient value (α 
of about 1.5 mV/K. Future exploration is to find 
whether or not using a higher quality of polymer 
will increase the Seebeck coefficient value, 
which in turn increases the overall power of the 
system.

Kaitlin Johnson, Chemical Engineering
Graduation: May 2013
Hometown: Fountain Hills, Arizona

EVALUATION OF REVERSE DRAW 
SOLUTE FLUX IN FORWARD OSMOSIS 
PROCESSES

Mentor: Mary Laura Lind, assistant professor, 
School for Engineering of Matter, Transport and 
Energy
Research Theme: Sustainability
The development of forward osmosis (FO), a 
potential sustainable desalination method, is 
currently impeded by the phenomena of reverse 
draw flux, in which the draw solution used to 
drive the process contaminates the feed source. 
Nine salts were evaluated as draw solutions in 
order to find the solution that allowed for the 
highest water permeation through a commercial 
membrane while maintaining minimal reverse 
draw flux. Magnesium chloride, calcium chloride, 
and ammonium bicarbonate were determined 
to be the most promising draw solutions tested. 
Further testing using experimentally developed 
membranes may allow for future conclusions to 
be made concerning these draw solutions. 
TRAVEL GRANT
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Justin Jordan, Chemical Engineering
Graduation: May 2013
Hometown: Scottsdale, Arizona

SUSTAINABLE BIOSYNTHESIS OF 
NOVEL POLYAMIDE BUILDING BLOCKS 
5-AMINOPENTANOATE AND GLUTARATE 
THROUGH METABOLIC ENGINEERING 
OF E. COLI

Mentor: David Nielsen, assistant professor, 
School for Engineering of Matter, Transport and 
Energy
Research Theme: Sustainability
The creation of petroleum products such as 
polymers will need to be replaced by more 
sustainable processes in the future. One way 
that polymers can be made is by using biology, 
more specifically, bacteria. Through genetic 
engineering, bacteria can be made to use a 
renewable feedstock such as glucose and 
create petroleum derivatives that can be used 
in polymer processing. So far E. coli has been 
engineered to produce the building blocks for 
the chemicals required in the processing of 
nylon. Developing the genetic pathway further 
will help to optimize the ability of the bacteria to 
perform the synthesis required in creating these 
polymer building blocks.

Paul Juneau, Biomedical Engineering
Graduation: May 2014
Hometown: Phoenix, Arizona

DEVELOPMENT OF CALCIUM ALGINATE 
HYDROGEL FOR CARDIAC STEM CELL 
DELIVERY

Mentor: Brent Vernon, associate professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health
Heart failure due to damage done by heart 
attacks is one of the leading causes of death 
worldwide. An emerging treatment is called 
cardiac stem cell. This project analyzes calcium 
alginate hydrogel as the potential cardiac stem 
cell delivery agent. Hydrogels are promising 
drug and cell delivery devices due to their high 
water content and favorable biocompatibility. 
Thus far, the gel has shown to be capable of 
encapsulating a degradable surgical mesh that 
can be sewn on by a surgeon intraoperatively. 
Further tests are required to analyze cell 
encapsulation capabilities. 

Chikara Kakizawa, Electrical Engineering
Graduation: December 2014 
Hometown: Phoenix, Arizona

SIMULATION OF SOLAR CELL USING 
PSPICE

Mentor: Stuart Bowden, associate research 
professor, School of Electrical, Computing and 
Energy Engineering
Research Theme: Energy
Simulating a solar cell using computer modeling 
is beneficial when calculating the theoretical 
output of a product before manufacturing. 
Frequently, a single diode model is used to 
understand the characteristics, but a more 
accurate result can be achieved by a distributed 
model, where the cell is broken down into 
smaller components. This research examines 
the difference between the two by modeling a 
solar cell fabricated at the Solar Power Lab.

Hara Kumar, Engineering Management
Graduation: May 2016
Hometown: Phoenix, Arizona

ENERGIZE PHOENIX, 
NONRESIDENTIAL RETROFITS

Mentor: T. Agami Reddy, professor, School 
of Sustainable Engineering and the Built 
Environment
Research Themes: Energy and Sustainability
Energize Phoenix retrofits on nonresidential 
buildings have consistently shown energy 
savings, though much less than contractor 
estimates. Annual creeping is the steady 
increase in energy consumption in buildings 
over time. The rebound effect is a temporary 
behavior change after an energy-efficiency 
retrofit that causes building owners to be 
less conscious of their energy consumption, 
leading to a temporary increase in energy use. 
Combined, annual creeping and the rebound 
effect had a slight impact on energy use, though 
estimating their exact size and impact on energy 
savings estimates proved difficult due to random 
variability in the utility bill data.
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Brett Larsen, Electrical Engineering
Graduation: May 2015
Hometown: Chandler, Arizona

SIMULATING A LOW-POWER CMOS 
TRIODE TRANSCONDUCTOR

Mentor: David Allee, professor, School of 
Electrical, Computer and Energy Engineering 
Research Theme: Security
There are many applications such as remote 
sensors and pacemakers that necessitate 
ultra-low-power circuitry for long operating 
life. This circuitry can likely be achieved if the 
majority of the signal processing for the device 
is conducted in the analog domain and merely 
the result is digitized. This semester’s goal 
was to simulate a low-power, CMOS triode-
transconductor, a key circuit element used 
to construct integrators. These integrators 
can in turn be used to realize a low-power 
implementation for almost any analog s-domain 
filter. All tests were successful, and the next 
step is to test several filters using the designed 
integrators.
TRAVEL GRANT

Winnie (Ching Yan) Lau, Chemical 
Engineering
Graduation: May 2015
Hometown: Hong Kong, China

CONSTRUCTION OF A PERVAPORATION 
SYSTEM FOR SEPARATION OF 
BIOFUELS FROM WATER APPLICATIONS

Mentor: Mary Laura Lind, assistant professor, 
School for Engineering of Matter, Transport and 
Energy
Research Theme: Sustainability
Pervaporation is a promising membrane process 
that separates biofuels, such as ethanol, from 
water for a renewable alternative to burning 
fossil fuels. The objective of this research is to 
successfully construct a pervaporation system 
for ethanol separation testing through metal-
organic framework inclusion nanocomposite 
membranes. Using a dip coating method, 
thin-film polydimethysiloxane membranes 
with dispersed zinc nanoparticles were 
created. The pervaporation system has been 
constructed to characterize various membrane 
surface properties and their effects on alcohol 
selectivity. Future work includes using ZIF-71 
crystalline nanoparticles for the characterization 
of zeolite imidazolate framework inclusion 
nanocomposite membranes. 

Brady Laughlin, Biomedical Engineering
Graduation: May 2015
Hometown: Phoenix, Arizona

COMBINATORIAL LIBRARY OF 
SYNTHETIC TRANSCRIPTION FACTORS

Mentor: Karmella Haynes, assistant professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health
Pc-TF, a synthetic transcription factor developed 
by Professor Haynes, regulates cell states 
by binding the repressive trimethyl-histone 
H3 lysine 27 signal (H3K27me3) and 
switching silenced genes to an active state 
in osteosarcoma cells. For this project, DNA 
assembly will be used to build a combinatorial 
library of synthetic transcription factors (Pc-TFs) 
that will potentially activate therapeutic genes in 
cancer cells and developmental genes in stem 
cells. The aim is to determine how reengineering 
the protein affects methyl-histone target 
binding. A thermostability assay will be used to 
determine how domains affect the strength of 
protein binding.

Edward Lawrence, Mechanical Engineering
Graduation: May 2013 
Hometown: Palmdale, California

UTILIZATION OF LEVEL SET EQUATIONS 
TO GENERATE GEOMETRY DATA 
FOR USE IN COMPUTATIONAL FLUID 
DYNAMICS

Mentor: Marcus Herrmann, assistant professor, 
School for Engineering of Matter, Transport and 
Energy 
Research Theme: Sustainability
The objective of this project is to determine if 
a level set equation (G-equation) method can 
be utilized to develop a program that generates 
geometry data files useable in computational 
fluid dynamics (CFD) from X-ray tomography 
measurements of actual diesel injector nozzles. 
A program was written to read the binary STL 
geometry data files of the injector nozzles. 
Smoothing operators were then introduced on 
a three-dimensional mesh, which contained 
signed values corresponding to a minimum 
distance to a point in the nozzle. Future work 
would include expanding applications to other 
fields, such as medical research.
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William Lee, Mechanical Engineering
Graduation: May 2015 
Hometown: Tempe, Arizona

ROBUSTNESS OF EMG-BASED ROBOT 
CONTROL SCHEMES TO RECORDING 
UNCERTAINTIES

Mentor: Panagiotis Artemiadis, assistant 
professor, School for Engineering of Matter, 
Transport and Energy
Research Theme: Health
With the growing popularity of electromyography 
(EMG) signaling within robotics, there is the 
desire to create a robust EMG-based joint 
angle decoder for human-robot interfaces or 
control. EMG electrodes have the potential to 
shift on the skin during repetitive tasks; thus to 
emulate an extreme situation of displacement, 
subjects performed a repetitive task with an 
array of EMG electrodes. A system was created 
to transform displaced EMG signals to the 
original signal. This is essential for creating a 
robust EMG-to-joint-angle decoder for robotic 
applications. Future work includes creating a 
real-time decoder for joint angle calculations.

Alex Links, Civil Engineering (Environmental 
Engineering)
Graduation: May 2014
Hometown: Globe, Arizona

ALGAL BIOFUELS: RECLAMATION OF 
EXCESS BIOMASS

Mentor: Amy Landis, Tooker Professor, School 
of Sustainable Engineering and the Built 
Environment
Research Theme: Energy
In the production of biodiesel from algal 
feedstock, there is waste biomass produced 
during the anaerobic digestion process. Using 
waste biomass from the Northwest Water 
Reclamation Plant’s anaerobic digester, the 
theoretical reclaimable nutrient content of 
given samples was assessed and used to 
determine whether it would be economically and 
ecologically friendly to process the mass for the 
aforementioned nutrients. 

Phillip R. Logan, Chemical Engineering
Graduation: May 2014
Hometown: San Diego, California

COPPER-CONTAINING CATALYSTS FOR 
THE CONVERSION OF CO2 TO FUELS 
USING LIGHT

Mentor: Jean Andino, associate professor, 
School for Engineering of Matter, Transport and 
Energy
Research Themes: Energy and Sustainability
The light-initiated conversion of the greenhouse 
gas CO2 (in the presence of water vapor) 
over a catalyst provides a potential source 
of sustainably generated fuel, specifically a 
hydrocarbon such as methane. The synthesis 
of a copper modified titanium dioxide catalyst 
was completed in this study. X-ray diffraction 
(XRD) and Brunauer-Emmett-Teller (BET) 
analyses were completed for characterization of 
the modified catalyst. The identity of products 
formed from UV irradiation of CO2 , H2O and 
N2 fed over the catalyst was determined using 
Diffuse Reflectance Fourier Transform Infrared 
Spectroscopy (DRIFTS) analyses.

Suyana Lozada, Chemical Engineering 
Graduation: May 2013 
Hometown: Quito, Ecuador 

INCREASING ENERGY RECOVERY 
IN MICROBIAL ELECTROCHEMICAL 
CELLS (MXCS) BY STUDYING THE 
EFFECT OF AMMONIUM-NITROGEN 
ON THE ANAEROBIC DIGESTION OF 
FERMENTABLE SUBSTRATES

Mentor: Rosa Krajmalnik-Brown, assistant 
professor, School of Sustainable Engineering 
and the Built Environment 
Research Theme: Sustainability
The effect of ammonia during microbial 
fermentation was investigated to improve 
the efficiency of microbial electrochemical 
cells (MXC), a system where bacteria convert 
organics into electricity. Electron balances 
in anaerobic microbial cultures with varying 
ammonium concentrations were used to 
study the distribution of electrons to acetate, 
propionate and methane. Results showed that 
for fermentation of 300 meq/L of electron 
donor with a high ammonium concentration, 
fewer electrons went to methane than at 
low ammonia concentrations. While methane 
cannot be utilized to produce electricity, both 
acetate and propionate can, reducing methane 
production leads to higher columbic efficiencies 
in MXCs.
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Michael Machas, Chemical Engineering
Graduation: May 2013
Hometown: Phoenix, Arizona

NON-CONVECTIVE MIXING OF 
MISCIBLE IONIC LIQUIDS USING 
MOLECULAR DYNAMICS (MD) 
SIMULATIONS

Mentor: Lenore L. Dai, associate professor, 
School for Engineering of Matter, Transport and 
Energy
Research Themes: Energy and Sustainability
Ionic liquids (IL) are a distinctive class of 
materials that consist solely of ions and have 
interesting properties (negligible vapor pressure, 
high chemical stability, etc.) and potential for 
wide applications. This research addresses 
the nature of the interface when two miscible 
ILs come into contact. Molecular dynamics 
simulations can model these systems on the 
molecular scale to understand the dynamics and 
free energy changes of two different ILs with 
respect to the interface. The research can be of 
great importance where mixing is difficult since 
the unique properties of ionic liquids could allow 
for diffusion across interfaces at increased 
rates.

Beth Magerman, Mechanical Engineering 
(Energy and Environment)
Graduation: May 2013
Hometown: Scottsdale, Arizona

THEORETICAL MODEL OF SOLAR 
PHOTOVOLTAIC AIR CONDITIONING 
WITH ICE THERMAL STORAGE

Mentor: Patrick Phelan, professor, School for 
Engineering of Matter, Transport and Energy 
Research Theme: Energy
A parameterized model was created for 
optimization of a proposed solar photovoltaic-
powered air conditioner with ice thermal storage 
system. Energy and cost savings were evaluated 
in several circumstances, such as a residence 
in Phoenix with typical cooling demand. A 
120-gallon storage tank would supplement an 
air conditioner and save $2,600 over ten years. 
Installing a 40-m2 photovoltaic array with 15 
percent efficiency and 72-gallon storage would 
save up to 1062 kWh grid electricity monthly 
and $12,300 over 20 years with a payback 
period of only 11 years. Future work includes 
analysis of design improvements, experimental 
testing and marketability analysis.
TRAVEL GRANT

Elan Markov, Chemical Engineering
Graduation: May 2015
Hometown: Phoenix, Arizona

USING OPTIMIZATION TECHNIQUES IN 
PROBABILISTIC-BASED METHODS FOR 
SUSTAINABLE ENGINEERING DESIGNS

Mentor: S.D. Rajan, professor, School of 
Sustainable Engineering and the Built 
Environment 
Research Theme: Sustainability
The purpose of this research is to develop more 
accurate solutions to large-scale engineering 
problems. So far, a program that implements 
these solutions has been created and tested. 
In addition, a number of statistical tests have 
been performed on the developed program 
to assess how successful the program is in 
improving one such engineering problem: the 
structure of Kevlar armor. In future research, the 
goal is to improve the program until it reliably 
solves the problems it is meant to solve within a 
reasonable span of time.

Abhinav Markus, Biomedical Engineering 
(Pre-medical)
Graduation: May 2014
Hometown: Phoenix, Arizona

CHIMERIC REPORTER SYSTEM 
(C.R.SYS)—A MODULAR TOOLKIT FOR 
BUILDING BIOSENSORS

Mentor: Karmella Haynes, assistant professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health
In developing countries, pathogens such as E. 
coli, shigella, Campylobacter and salmonella 
contaminate drinking water supplies and cause 
acute childhood diarrhea resulting in death 
of 1.5 million children under the age of five, 
annually. The project focuses on developing an 
inexpensive biosensor for communities to test 
for specific pathogens in the water source, in 
efforts of reducing the incidence of childhood 
diarrhea and ultimately decreasing mortality 
rates. The sensor is comprised of a protein 
head (split β-Galactosidase enzyme) and DNA 
tail. When pathogenic target DNA is present, 
two DNA sensor tails bind the target, the split 
enzyme assembles and blue color is produced.
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Jonathan Martin, Chemical Engineering
Graduation: May 2014
Hometown: Flagstaff, Arizona

SIMULATING DELIVERY, BINDING AND 
CLEARANCE OF A NOVEL HYPOXIA-
BINDING CONTRAST AGENT

Mentor: Vikram Kodibagkar, assistant professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health
The goal has been to produce a model, used 
to analyze magnetic resonance (MR) image 
data, that will improve cancer diagnostics 
by successfully identifying hypoxic (poorly 
oxygenated) regions of tissue, a trait common to 
tumor tissue. A model was developed that yields 
a hypoxia parameter and was used to analyzed 
MR image data for hypoxia-targeting contrast 
agent in rats with tumors. It was determined that 
for each of these rat tumors, the center of the 
tumor mass was more hypoxic than the outer 
ring. The next step will be to expand upon the 
model with additional constraints and determine 
its ability to accurately quantify oxygen levels.

Chelsey McAlpin, Materials Science and 
Engineering
Graduation: May 2015 
Hometown: Tucson, Arizona

SYNTHESIS AND CHARACTERIZATION 
OF INORGANIC NANOWIRES FOR 
ENERGY HARVESTING APPLICATIONS

Mentor: Hongbin Yu, assistant professor, School 
of Electrical, Computer and Energy Engineering
Research Theme: Energy
The objective of this research is to investigate 
and maximize the possibilities of synthesizing 
zinc oxide (ZnO) nanowires for use in 
photovoltaic energy harvesting. Thus far, 
varying molarities and power parameters have 
been tested with a microwave solution growth 
method. The first parameter we tested was with 
0.1 molar HMTA and 0.1 molar zinc nitrate. It 
has been concluded that microwave growth 
creates shorter nanowires than the traditional 
oven, and the optimal parameters have not been 
determined for microwave growth. Future work 
includes testing higher temperatures, controlling 
pressure and continuous microwave shining.

Isaias Martinez Jr., Aerospace Engineering
Graduation: May 2014
Hometown: Casa Grande, Arizona

PHYSICAL WATER TREATMENT FOR 
IRRIGATION WATER WITH HIGH 
SODIUM ADSORPTION RATIOS

Mentor: Peter Fox, professor, School of 
Sustainable Engineering and the Built 
Environment 
Research Theme: Sustainability
The project objective is to studying the effects 
of a physical water treatment system on water 
with a high sodium adsorption ratio (SAR). 
Currently, the filtration rates of a treated water 
source and a control water source are being 
analyzed through the same type of soil. Water 
samples are collected and tested for free 
calcium, total calcium and total hardness. Tests 
show that both water sources hardly differ in 
free calcium, total calcium or total hardness, 
but the untreated water source currently has a 
higher filtration rate. Further tests should reveal 
a higher filtration rate for the treated water. 

Stephanie Maxwell, Biomedical Engineering
Graduation: May 2014
Hometown: Chandler, Arizona

THE DETECTION OF PREGNANCY 
AND FERTILITY HORMONES VIA 
ANTIBODY IMMOBILIZATION AND 
ELECTROCHEMICAL IMPEDANCE 
SPECTROSCOPY

Mentor: Jeffrey La Belle, assistant professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health
The purpose of this project is to 
electrochemically detect pregnancy and 
fertility hormones with an end goal of creating 
two multiplexed sensors for women to more 
accurately monitor their pregnancies or 
determine their most fertile timeframes. The 
first target, progesterone, was successfully 
immobilized and characterized through \
electrochemical impedance spectroscopy. 
After seven replications in a pure system, 
progesterone’s optimal binding frequency was 
found to be 371 Hz with an R2 value of 0.996. 
Failure mode analysis tests were completed to 
optimize the immobilization process, and new 
techniques were investigated. In the future 
using more sensitive materials like mesoporous 
carbon could be implemented. 
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Matthew McDaniel, Chemical Engineering
Graduation: May 2013
Hometown: Tucson, Arizona

STRATEGIES FOR RECOVERY OF BIO-
SYNTHETIC STYRENE

Mentor: David Nielsen, assistant professor, 
School for Engineering of Matter, Transport and 
Energy
Research Theme: Sustainability
Styrene, a component of many rubber products, 
is currently synthesized from petroleum in a 
highly energy-intensive process. Professor 
Nielsen’s lab has demonstrated a biochemical 
pathway by which E. coli can be engineered 
to produce styrene from phenylalanine, which 
E. coli naturally synthesizes from glucose. 
The pathway can be extended by one step to 
produce styrene oxide, which is less volatile 
than styrene and theoretically simpler to recover.  
Improving the yield of styrene oxide would thus 
provide proof of concept that the flux through 
the styrene pathway can be increased. Current 
studies are focusing on styrene oxide recovery 
using adsorption.

Sanya Mehta, Civil Engineering 
(Environmental Engineering)
Graduation: May 2016
Hometown: San Jose, California

VIRAL INFECTIVITY ON ALGAL CELLS

Mentor: Morteza Abbaszadegan, professor, 
School of Sustainable Engineering and the Built 
Environment 
Research Theme: Energy
Research in algal biofuels has been focused on 
increasing the production yields of algal cells 
and improving the lipid extraction processes. 
The purpose of this research is to identify the 
existence and impact of viruses on algal cells 
in water. Through plaque assay, a method to 
quantify viral contamination, the presence of 
viruses in Tempe Town Lake was confirmed and 
then the viruses were isolated. Therefore, it is 
likely that algal phages could have a significant 
impact on algal biofuel production by limiting the 
yields of production ponds.

Maddison Meier, Computer Science
Graduation: May 2015
Hometown: Tempe, Arizona

NONINVASIVE STRESS SENSING

Mentor: Jeffrey La Belle, assistant professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health
Stress sensing is a key factor in monitoring 
an individual’s heath and preventing injury. 
Core body temperature is an accurate way 
of measuring stress, however there currently 
only exists invasive methods of measurement. 
This research project is to create a noninvasive 
device that measures multiple body surface 
temperatures and estimates a core body 
temperature. This will be done by creating 
a calibration curve and using data fusion to 
receive a core estimate. Future goals are to 
create an integrated device that monitors heart 
rate variability (HRV), dehydration and core body 
temperature for a more reliable stress monitor.

Matthew Mellott, Computer Systems 
Engineering
Graduation: May 2014
Hometown: Flagstaff, Arizona

CFD-BASED DATA CLEANING WITH 
PROBABILISTIC SAMPLING FOR WEB 
DATA

Mentor: Subbarao Kambhampati, professor, 
School of Computing, Informatics, and Decision 
Systems Engineering
Research Theme: Security
Conditional functional dependencies (CFDs) 
are a recent extension of traditional functional 
dependencies and have shown great promise 
as data cleaning tools. CFDs are normally 
learned from a clean set of training data, 
but when dealing with web data the cost of 
building a training database can be prohibitive. 
This research explores probabilistic methods 
of identifying and eliminating potential noise 
in databases so CFDs can be learned from a 
randomly sampled database. The CFDs learned 
in this way can then be used to accomplish the 
ultimate goal of cleaning the data.
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Jacob Messner, Chemical Engineering
Graduation: May 2014
Hometown: Phoenix, Arizona

ANALYSIS OF MOLECULAR 
INTERACTIONS WITHIN 
NANOCOMPOSITE REVERSE OSMOSIS 
MEMBRANES FOR SUSTAINABLE 
WATER PURIFICATION

Mentor: Mary Laura Lind, assistant professor, 
School for Engineering of Matter, Transport and 
Energy 
Research Theme: Sustainability
The influences of cation-π and hydrogen 
bonding on high-salinity reverse osmosis 
membranes have been investigated using 
nuclear magnetic resonance data in order 
to better understand the performance of 
modern water treatment systems. Specifically, 
a comparison was made between simple 
polyamide and zeolite-loaded polyamide reverse 
osmosis membranes to better understand how 
the zeolite affects membrane performance and 
longevity. The influence of this research will 
hopefully lead to the development of sustainable 
water purification systems to process highly 
salinized water sources such as the ocean, a 
task that is currently infeasible.

Jennifer Megan Mincieli, Mechanical 
Engineering
Graduation: May 2014
Hometown: Prescott, Arizona

BIMANUAL OBJECT MANIPULATION: 
TOWARD HUMAN-ROBOT 
COLLABORATIVE TASKS

Mentor: Panagiotis K. Artemiadis, assistant 
professor, School for Engineering of Matter, 
Transport and Energy 
Research Theme: Health
The objective is to analyze human tasks during 
object manipulation in order to have human and 
robotic arms collaborate in such tasks. During 
this semester, the focus was to understand 
human grasping forces and finger joint angles 
during catching tasks. In order to understand 
the joint angles, the Kalman filter was used 
to predict the joint angles of the fingers in 
conjunction with the NDI MotionCapture system 
to accurately read the joint angles so the two 
could be compared. Future work includes 
applying understood human grasping principles 
to creating controllers for robot-human 
collaborative manipulation.

Walker Mitchell, Electrical Engineering
Graduation: May 2015
Hometown: Phoenix, Arizona

WIRELESS VIDEO SENSOR NETWORK 
PLATFORM

Mentor: Martin Reisslein, professor, School of 
Electrical, Computer and Energy Engineering 
Research Theme: Security
The objective of this research is to develop 
a low-power, low-cost video sensor network 
platform from the bottom up. The semester 
began with some characterization of Zigbee 
modules (used for low-power communication 
within networks). Most of the work that has 
been done in this semester has been to create 
a serial program which has a library of calls that 
can eventually be used to communicate with Wi-
Fi as well as Zigbee modules. Once this is done, 
the two types of wireless communication will be 
tested in combination with each other.

Frederick Moor, Mechanical Engineering
Graduation: May 2014
Hometown: Phoenix, Arizona

DESIGN AND TESTING OF A MODULAR 
TENDON-ROUTING SYSTEM FOR 
ROBOTIC HANDS

Mentor: Veronica J. Santos, assistant professor, 
School for Engineering of Matter, Transport and 
Energy
Research Theme: Health
The objective of this project was to design 
a modular cable-routing system that would 
connect a tendon-driven robotic hand to a 
remote bank of motors. Various cable and cable 
housing materials were tested for frictional 
losses and stretch, and a set of materials 
was chosen. Lightweight adapter plates were 
designed to mate with the robotic hand and the 
bank of motors. A prototype was manufactured, 
assembled and tested. Future work includes 
selection of an optimal tendon-routing path for 
minimization of frictional losses and modeling 
of the losses for use in the design of control 
algorithms.
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Seth Morales, Civil Engineering 
(Environmental)
Graduation: May 2014
Hometown: Los Angeles, California

AUTOMATED ECOHYDROLOGIC 
MEASUREMENTS TO SUPPORT 
VISUALIZATION AND TEACHING 
ACTIVITIES

Mentor: Enrique Vivoni, associate professor, 
School of Sustainable Engineering and the Built 
Environment 
Research Theme: Sustainability
This research focused on enhancing the 
visualization of measurements within a 
current hydrology apparatus. The Hydrology 
Apparatus H313 is a physical model that allows 
hydrologists to understand important watershed 
characteristics, such as rainfall and runoff, 
within a laboratory setting. By implementing 
modern digital sensing equipment into the 
apparatus, the research facilitated the precise 
measurements of soil moisture and runoff 
flow rate. Additionally, the transformation 
of the apparatus into an ecohydrological 
mesocosm provided important implications on 
watershed characteristics within a grassland 
ecosystem. The research has laid a foundation 
for engineering students to pose experimental 
questions concerning water and a sustainable 
future. 

Michael Munger, Civil Engineering
Graduation: May 2015
Hometown: Sacramento, California

SEISMIC PROTECTION OF WOOD 
HOMES USING CARBONFLEX

Mentor: Thomas Attard, associate research 
professor and lecturer, School of Sustainable 
Engineering and the Built Environment
Research Theme: Sustainability
The objectives for this semester’s research are 
to observe and analyze the characteristics of 
CarbonFlex, a composite wrap for structural 
protection, when used in conjunction with 
wood homes. Tests on shear walls and a scale 
structure with CarbonFlex have been conducted 
to show the forces required to displace them a 
certain distance. These tests were compared 
with the control tests, which have shown the 
behavior of typical wood structures when loaded 
and accelerated. The CarbonFlex specimens 
showed a noticeably higher capacity for loading 
forces, with minimal damage compared to the 
wooden specimens.

Patrick Murray, Materials Science and 
Engineering
Graduation: May 2014
Hometown: Phoenix, Arizona

TUNNELING PROPERTIES OF 
SUPERCONDUCTING TUNNEL 
JUNCTIONS

Mentor: Nathan Newman, Lamonte H. Lawrence 
Professor in Solid State Science, School for 
Engineering of Matter, Transport and Energy 
Research Theme: Energy
Supercomputing centers require a tremendous 
amount of energy to operate. To satisfy society’s 
need for increased computing power, it is crucial 
that devices be built to perform digital logic and 
memory functions at lower power consumption. 
One energy-efficient memory solution proposal 
is based on Josephson MRAM devices. With 
this end in mind, the tunneling processes of 
various tunnel junctions were studied in order to 
understand the effect of defects and intermixing 
on tunneling properties. Defects were 
introduced via irradiation in a RBS. Difficulties 
arose from the degradation of junctions with 
time. Later, potential weak-magnet materials 
for the free layer in Josephson MRAM devices 
were investigated as part of a project to design 
and fabricate JMRAM devices.

Kyle Ness, Mechanical Engineering
Graduation: May 2014
Hometown: San Diego, California

FABRICATION OF MEASUREMENT 
SYSTEM FOR THIN-FILM 
THERMOELECTRIC PROPERTIES

Mentor: Robert Wang, assistant professor, 
School for Engineering of Matter, Transport and 
Energy 
Research Theme: Energy
The objective of this research is to determine 
the structure-property relationships between 
colloidal nanocrystal composites and their 
thermoelectric properties. Thermoelectric 
materials can help address modern energy 
challenges by converting waste heat (e.g. 
automotive exhaust) into electricity. To this 
point, an automated LabVIEW program has 
been created to conduct measurements on two 
important thermoelectric properties, electrical 
conductivity and carrier mobility. Additionally, 
a physical probe station to implement these 
measurements has been constructed. Future 
work includes tests on colloidal nanocrystal 
composites to discover their structure-property 
relationships and optimize their thermoelectric 
potential. 

26 Spring 2013 FURI Symposium



Miranda Ngan, Chemical Engineering
Graduation: May 2015
Hometown: Chandler, Arizona

PARTICLE TRANSPORT AND 
EXTRACTION AT IONIC LIQUID BASED 
INTERFACES

Mentor: Lenore L. Dai, associate professor, 
School for Engineering of Matter, Transport and 
Energy 
Research Theme: Sustainability
The objective of this research was to 
investigate the effectiveness of ionic liquids 
(ILs) in absorbing microparticles in IL/
water systems. 1-butyl-3-methylimidazolium 
hexafluorophosphate (BMIM PF6) was 
dispersed into water using a sonicator after 
microparticles were added to the system. The 
fluorescence intensity was measured using a 
confocal laser-scanning microscope. These 
results were compared with those from the 
control before microparticle addition. The 
comparison suggested that the IL had a strong 
ability to adsorb the microparticles. Future 
research includes analyzing such an effect in 
Pickering emulsions and other ionic liquids at 
different temperatures.

Jeffrey Nguyen, Chemical Engineering and 
Material Science and Engineering
Graduation: May 2015
Hometown: Tempe, Arizona

IRON COMPOSITE CEMENT AND 
APPLICATIONS FOR SUSTAINABILITY

Mentor: Hamdallah Bearat, research scientist, 
School for Engineering of Matter, Transport and 
Energy 
Research Theme: Sustainability
Iron powder is abundant industrial waste. It has 
potential to produce iron-based concrete that 
can replace current ordinary Portland cement 
(OPC), meanwhile reducing CO2 emissions to 
which OPC is a main contributor. Preliminary 
iron powder carbonation and product testing 
with X-ray diffraction and scanning electron 
microscopy indicate effective chemical 
characteristics of the product and thermal 
stability of iron carbonate cement product. 
Producing cement with various aggregates 
along with mechanical testing of actual product 
will determine which aggregates yield the most 
efficient concrete product. Optimization of 
different parameters (e.g. PCO2, temperature, 
time, particle size) controlling the carbonation 
process shall be pursued.

Cameron Noe, Biomedical Engineering
Graduation: May 2013
Hometown: Phoenix, Arizona

LINEAR VS. COILED NITINOL 
ACTUATORS

Mentor: Jeffery La Belle, assistant professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health
Nitinol, an alloy that has a unique material 
property of shape memory enabling the 
development of an artificial muscle. The 
objective of this research is to determine if a 
coiled nitinol configuration has an advantage 
over a linear configuration. The tests performed 
have been used to obtain information about 
force output, actuation stroke length, power 
consumption and contraction speed for a 
coiled nitinol configuration. Using this data and 
information from the manufacturer, the next 
step is to design the actuator using information 
gathered to optimize the effectiveness of such 
a device.

Gerald O’Neill, Mechanical Engineering
Graduation: May 2013
Hometown: Tempe, Arizona

IMPEDANCE IN THE HUMAN ARM WITH 
REGARDS TO EXOSKELETON CONTROL

Mentor: Panagiotis K. Artemiadis, assistant 
professor, School for Engineering of Matter, 
Transport and Energy
Research Theme: Health
This research is an investigation into the 
mechanical properties (specifically impedance) 
of the human arm in an effort to improve 
exoskeleton control for rehabilitative and 
augmentative purposes. This involves 
conducting experiments with a human subject 
attached at the wrist to, and working with, a 
robotic arm. To this end, a wearable coupling 
has been developed, tested and evaluated to 
join together the human and robotic arm. Having 
found this coupling’s operational characteristics, 
it was employed in the planned experimentation. 
The results from these experiments are 
analyzed and used to improve exoskeleton 
control.
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Tiffany Pifher, Biomedical Engineering
Graduation: May 2015
Hometown: Mayville, Michigan

IN VITRO MODEL OF ENDOTHELIAL 
DYSFUNCTION IN DIABETES

Mentor: Michael Caplan, associate professor, 
and Eric Lehnhardt, graduate student, School of 
Biological and Health Systems Engineering 
Research Theme: Health
In healthy conditions, endothelial cells normally 
align and elongate with respect to the blood 
flow. When endothelial cells do not function 
correctly, plaques in the vessels are able to 
accumulate. Professor Caplan’s laboratory group 
has previously found that under high-glucose 
concentrations, human aortic endothelial cells 
lack the ability to properly align. The goal of this 
work is to test the function of endothelial cells 
in an in vitro model when cultured with high 
glucose and fatty acids. Further testing in in vivo 
models would support the research and help 
to improve current treatments for patients with 
diabetes.

Chelsey Poling, Biomedical Engineering
Graduation: May 2013 
Hometown: Phoenix, Arizona

MODELING AND ANALYSIS OF 
PARACEST MRI DATA FOR CANCER 
PROGNOSIS

Mentor: Vikram Kodibagkar, assistant professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health
PARACEST contrast agents are currently 
generating interest in the field of magnetic 
resonance imaging (MRI) because of the 
switchability of their contrast effect as well as 
their potential to overcome some limitations 
of the most commonly used contrast agents. 
Previously, Professor Kodibagkar’s group 
conducted experiments using an albumin-
binding PARACEST agent to acquire 
time-course MRI images of tumors. Using 
a mathematical model for PARACEST 
contrast agents implemented in MATLAB, 
PARACEST data was analyzed to correlate 
contrast with agent concentrations and extract 
pharmacokinetic parameters.

Spencer Prost, Computer Science
Graduation: May 2013
Hometown: Scottsdale, Arizona

MULTISENSORY INVESTIGATION OF 
MONOCULAR OPTICS AND SPATIAL 
SENSOR SYSTEM

Mentor: David Claveau, lecturer, School of 
Computing, Informatics, and Decision Systems 
Engineering
Research Theme: Health
The principal focus of the multisensory 
integration research was the Grand Challenge 
of human and biological systems, emphasizing 
the contribution of the vestibular system to a 
monocular optical sensor in determining an 
object’s spatial properties. The primary method 
to achieve this coupling was the combination 
of computer vision algorithms utilizing OpenCV 
assisted by an accelerometer. By integrating the 
motion of the accelerometer, the multisensory 
system was able to more accurately determine 
the relative distance and size of an object 
than it could with vision alone, supporting the 
hypothesis of the importance of the vestibular 
sense in estimating spatial properties.

Michael Przeslica, Materials Science and 
Engineering
Graduation: May 2014
Hometown: Mesa, Arizona

PHOTOACOUSTIC RESPONSE OF 
CARBON NANOTUBE-BASED ASSAYS

Mentor: Michael O’Connell, assistant professor, 
School for Engineering of Matter, Transport and 
Energy
Research Theme: Health
Carbon nanotube based assays, in combination 
with a laser, can be used for medical imaging 
and detection by monitoring or mapping the 
intensity of ultrasound emitted in the presence 
of a target protein. An ultrasound excitation-
detection system was constructed and used 
to provide proof-of-concept detection and 
analysis of the signal produced by nanotube 
dye-ligand conjugate systems currently being 
developed. Multiple laser energy power meters 
and detectors are used in conjunction with 
the ultrasound detection device to correlate 
laser properties with the characteristics of the 
ultrasound emission.
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Ellen Qin, Chemical Engineering
Graduation: May 2014
Hometown: Chandler, Arizona

EFFECTS OF METAL CATIONS ON 
POLYMER-MEDIATED GENE DELIVERY

Mentor: Jacob Elmer, postdoctoral research 
associate, School for Engineering of Matter, 
Transport and Energy
Research Theme: Health
This research seeks to determine a method to 
increase gene delivery to human cancer cells 
by decreasing polymer:DNA (polyplex) size. 
Calcium phosphate has previously been shown 
to condense DNA for gene delivery. DLS results 
show that adding cationic polymers to metal/
DNA complexes further decreases their size. 
Prostate cancer cells were thus transfected with 
metal-DNA polyplexes and gene delivery was 
quantified by measuring luciferase expression 
while viability was measured with an MTT assay. 
Preliminary results showed an increase in gene 
delivery for metal/polymer polyplexes relative 
to control polyplexes. Future work includes 
repeating the experiments with different 
polymers and/or cell lines.

Noelle Rabiah, Chemical Engineering
Graduation: May 2014
Hometown: Scottsdale, Arizona

“SMART” ASYMMETRIC POLYSTYRENE-
GOLD NANOPARTICLES

Mentors: Lenore L. Dai, associate professor, 
School for Engineering of Matter, Transport and 
Energy
Research Theme: Sustainability
Asymmetric particles are particles that contain 
an irregularity which prevents them from having 
uniform characteristics across their surface. 
Due to their irregularity, these particles have 
interesting applications, such as the self-
assembly of advanced materials, catalytic usage, 
stabilization of emulsions, and several others. 
This research project focuses on the synthesis 
of asymmetric particles that contain a “smart” 
polystyrene core which allows the particles 
to change in size with temperature variance. 
The particles are organic-inorganic hybrid 
with a single gold nanoparticle serving as the 
irregularity on the particle. 

Derrick Kiarash Rahbar, Computer Science
Graduation: May 2013
Hometown: Phoenix, Arizona

BIOSENSING WEARABLES FOR SOCIO-
ASSISTIVE TECHNOLOGIES TO AID 
CHILDREN WITH AUTISM

Mentor: Vineeth Balasubramanian, assistant 
research professor and Troy McDaniel, 
postdoctoral research assistant, School of 
Computing, Informatics, and Decision Systems 
Engineering 
Research Theme: Health
This project aims to design biosensing 
wearables that obtain physiological data in an 
unobtrusive manner from children with autism. 
Existing products that monitor physiological 
data are not designed to measure the necessary 
physiological responses that capture the 
emotional states of children with autism in 
real-world settings. In this project, a biosensing 
suit with the capability of recording data such as 
heart rate, skin conductance, skin temperature 
and pulse rate in real time, is being designed. 
Ongoing work includes a user test study to be 
conducted with children at S.E.E.K (Specializing 
in the Education of Exceptional Kids) Arizona.

Qasim Rahman, Biomedical Engineering
Graduation: May 2014
Hometown: Tempe, Arizona

CHARACTERIZING THE ROLE OF 
VISUAL FEEDBACK RELATED TO LIMB 
CONFIGURATIONS IN 3-D SPACE

Mentor: Christopher A. Buneo, associate 
professor, School of Biological and Health 
Systems Engineering 
Research Theme: Health
Motor behavior is prone to variable conditions 
and deviates further in disorders affecting the 
nervous system. A combination of environmental 
and neural factors impacts the amount of 
uncertainty. Characterizing these factors 
would allow comprehension of sensorimotor 
integration and assist in interpreting 
exaggerated movement variability in patients. 
Subjects were placed in a 3-D virtual reality 
environment and were asked to move from a 
starting position to one of three targets with 
and without visual feedback of the moving limb. 
The starting limb configurations were varied 
with respect to the vertical Z-axis in separate 
blocks. Movements were monitored using a 
Visualeyez motion tracker. Future work will 
explore the effect of noise in estimating the 3-D 
arm configuration with different visual feedback 
mechanisms.
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Tasnuva Rahman, Electrical Engineering
Graduation: May 2014
Hometown: Dhaka, Bangladesh

STUDENT-LED PILOT LINE FOR 
MANUFACTURING SOLAR CELLS

Mentor: Stuart Bowden, associate research 
professor, School of Electrical, Computer and 
Energy Engineering
Research Themes: Energy, Education
Solar energy is a clean and renewable form of 
energy that has potential to become the major 
source of energy. Research is being carried out 
to determine the characteristics that may affect 
the efficiency of solar cells in order to make 
solar cells efficient enough that the price for the 
amount of energy is reasonable for it to become 
a major source of energy. The student-led pilot 
line at ASU trains students in the process of 
manufacturing cells. A website PVCDROM has 
been designed with background information 
and videos of manufacturing steps. Future work 
includes interviewing students to observe the 
effectiveness of this design.

Paul Rayes, Electrical Engineering
Graduation: May 2015
Hometown: Phoenix, Arizona

TECHNICAL GRAPHING TOOL WITH 
AUTOMATED ASSESSMENT CAPABILITY

Mentor: Brian Skromme, professor, School of 
Electrical, Computer and Energy Engineering 
Research Theme: Education
This project is to develop a graph entry and 
manipulation system that can be used in 
classes, and to test it to determine its potential 
advantages. Background research was done to 
determine the graph types that are used most 
often in introductory engineering. A prototype 
of the graphical interface has been created and 
a few graph types can be drawn. As this has 
not yet been tested, no conclusions have been 
reached about the effectiveness of this type of 
system. Future work will involve expanding the 
system, adding the ability to check student input, 
and testing the system in classes.

Amanda M. Riggs, Civil (Environmental) 
Engineering
Graduation: May 2015
Hometown: Mesa, Arizona

MICROBIAL AND CHEMICAL QUALITY 
OF DRINKING WATER IN THE NAVAJO 
NATION, ARIZONA

Mentor: Morteza Abbaszadegan, professor, 
School of Sustainable Engineering and the Built 
Environment 
Research Theme: Health
Drinking water quality from groundwater 
sources on the Navajo Nation has concerned 
Navajos in rural communities. The issue led 
to this study to determine the microbial and 
chemical quality of drinking water from seven 
groundwater sites and two houses near the 
reservation town of Leupp, Ariz. Each sample 
site tested positive for coliforms or E. coli at 
least once, with averages of seven coliforms and 
four E. coli per 100 mL. These results suggest 
that the water at the sites is not adequately 
treated or maintained for human consumption.

Mariela Robledo, Chemical Engineering
Graduation: December 2013
Hometown: Somerton, Arizona

NOVEL GEL COMPLETELY COMPOSED 
OF SALTS

Mentor: Lenore L. Dai, associate professor, 
School for Engineering of Matter, Transport and 
Energy 
Research Theme: Energy
Room temperature molten salts, often referred 
to as ionic liquids, are novel materials that have 
received increasing attention due to their unique 
molecular nature and wide range of applications.  
They are salts with irregularly shaped ions that 
resist crystalline packing and thus remain liquid 
at room temperature. Recent testing showed 
compelling gel behavior and formation of 
emulsions and encouraged future testing for 
applications specifically in energy and batteries. 
TRAVEL GRANT
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Julie Rorrer, Chemical Engineering
Graduation: May 2013
Hometown: Corvallis, Oregon

INVESTIGATION OF PHOTOCATALYTIC 
PROPERTIES OF AMORPHOUS 
SODIUM TANTALUM OXIDE

Mentor: Candace Chan, assistant professor, 
School for Engineering of Matter, Transport and 
Energy
Research Theme: Energy
The focus of this project is to investigate the 
water splitting capabilities of sodium tantalum 
oxide and to investigate the effects of particle 
morphology on photocatalytic activity. Sodium 
tantalum oxide is of interest because of its 
stability and catalytic activity for water splitting, 
especially in the ultra-violet range. Amorphous 
sodium tantalum oxide nanoparticles were 
synthesized and illuminated with ultraviolet 
light. The photocatalytic activity capability of the 
nanoparticles was characterized with ultraviolet 
visible spectroscopy (UV-Vis) using methlyene 
blue as an indicator. Future work involves 
characterization of nanoparticle morphologies 
with X-ray diffraction (XRD), scanning electron 
microscopy (SEM) and transmission electron 
microscopy (TEM).

Austin Roth, Biomedical Engineering
Graduation: May 2013
Hometown: Phoenix, Arizona

FOCUS LOCALIZATION IN EPILEPTIC 
RATS

Mentor: Kostas S. Tsakalis, professor, School of 
Electrical, Computer and Energy Engineering
Research Theme: Health
Locating the epileptic foci is one of the critical 
components in the treatment of epilepsy, 
especially in patients considering surgical 
removal of the focus. However, locating the 
correct epileptic focus can often be difficult, and 
false focuses are often located. The generalized 
partial directed coherence was calculated for 
each EEG electrode for one rat with epilepsy. 
The results show that generalized partial 
directed coherence gets larger in an area where 
the expected focus is located. Further research 
over multiple rats needs to be conducted.

Michael Rozowski, Chemical Engineering 
and Chemistry
Graduation: May 2015
Hometown: Glendale, Arizona

SYNTHESIS AND CHARACTERIZATION 
OF ORGANOMETALLICS FOR TAILORING 
MEMBRANE SELECTIVITY

Mentor: Mary Laura Lind, assistant professor, 
School for Engineering of Matter, Transport and 
Energy
Research Theme: Energy
A consideration in the design of membranes 
is their stability in the environments of their 
intended implementation. If the membranes 
are stable, they should exhibit no significant 
changes in their structure after being exposed 
to these environments. Of interest is the stability 
of the selected nanoparticles dispersed in 
the membranes. The material of interest was 
soaked in liquids in which it might be required 
to operate. Over time, samples were removed 
from this bulk material and characterized, which 
revealed a change in structure. This suggests 
the material studied is unfit for its application 
and other materials should be considered.

Francesco Ruta, Civil Engineering
Graduation: May 2015
Hometown: Bari, Italy

COMPOSITE, ANTISEISMIC 
MATERIALS ON CONVENTIONAL WOOD 
STRUCTURES

Mentor: Thomas Attard, associate research 
professor and lecturer, School of Sustainable 
Engineering and the Built Environment
Research Theme: Sustainability
Conventionally-built wood homes are unable 
to withstand the torrential conditions of 
natural disasters. The application of new, 
stronger materials to traditional designs may 
be the answer. A composite material called 
CarbonFlex—which is seen as a leading 
contender for the strengthening of wood 
structures—was tested on several wood 
skeletons. The normal plywood and nails applied 
around the columns were replaced by rolls of 
the carbon-fiber, stapled and glued, and sprayed 
with a quick-drying polyurethane coating. 
Testing has concluded that CarbonFlex makes 
structures more resistant both to the violent 
vibrations from earthquakes and the piercing 
debris shot by tornados.
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Lindsey Ryder, Biomedical Engineering
Graduation: May 2014
Hometown: Peoria, Arizona

INTEGRATION OF LOW-DENSITY 
LIPOPROTEIN AND HIGH-DENSITY 
LIPOPROTEIN FOR USE IN AN 
INTEGRATED BIOSENSOR FOR 
CARDIOVASCULAR DISEASE

Mentor: Jeffrey La Belle, assistant professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health 
The objective of this study is to be able to 
combine low-density lipoprotein and high-
density lipoprotein in order to determine the 
percentage of LDL over the total amount of 
cholesterol using electrochemical methods. 
Previous research on the optimal frequency 
of LDL and HDL is used for the calculation 
of total cholesterol. This new method for 
percentage of LDL verses the total cholesterol 
will give a better representation of risk level for 
cardiovascular disease as well as simplify the 
design of the biosensor by reducing the need 
for tuning.

Rafael Santana, Computer Science
Graduation: May 2013
Hometown: Douglas, Arizona

PRACTICAL SOLUTIONS TO ENHANCE 
SECURITY IN SAAS CLOUD MODEL

Mentor: Partha Dasgupta, associate professor, 
School of Computing, Informatics, and Decision 
Systems Engineering 
Research Theme: Security
The goal of this project is to determine and 
propose secure practices that will improve 
security in a cloud-computing environment. 
This joint project with Clinton D’Souza provides 
an in-depth analysis of SQL injection and its 
effectiveness. The suggested security practices 
focus on how to reduce the risks of SQL 
injection breaches in a cloud environment. This 
project concentrates on a single attack on a 
specific point-of-entry for breaching the SaaS 
model. Future work is to expand these secure 
practice solutions to cover other points of entry 
and diverse breaches in a SaaS model.

Dagan Sassarini, Chemical Engineering
Graduation: May 2015
Hometown: Nutrioso, Arizona

CONCRETE PRODUCTION AND CO2 
SEQUESTRATION VIA CARBONATION 
OF MECHANICALLY-ACTIVATED ALKALI 
EARTH SILICATES

Mentor: Hamdallah Bearat, research scientist, 
School for Engineering of Matter, Transport and 
Energy
Research Theme: Sustainability
This research project explores the potential of 
carbonation of mechanically-activated alkali 
silicates in producing sustainable substitute 
to Portland cement and sequestering CO2 in 
the process. The mechanical activation and 
carbonation reaction involving olivine has been 
a research focus. The reaction is enhanced by 
amorphization of the reacting materials. XRD 
and SEM/EDX have been used to characterize 
olivine samples before and after activation 
and their carbonation products under variable 
reaction conditions. The overarching research 
goal is to produce concrete while sequestering 
CO2. Efficacy of these tests will be determined 
by the characterization and strength of the final 
carbonated product of alkali silicates.

Jared Schoepf, Chemical Engineering
Graduation: May 2013
Hometown: Phoenix, Arizona

ANALYZING HIGH INTERNAL PHASE 
PICKERING EMULSIONS

Mentor: Lenore L. Dai, associate professor, 
School for Engineering of Matter, Transport and 
Energy
Research Theme: Energy
Recently, Pickering (solid-stabilized) emulsions 
have garnered wide attention for their use 
in energy and pharmaceuticals applications. 
Through the use of a scanning electron 
microscope, high internal phase Pickering 
emulsions have been analyzed to further 
understand their characteristics.
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Ankush Sharma, Chemical Engineering
Graduation: May 2016
Hometown: Chandler, Arizona

DETECTION AND QUANTIFICATION OF 
FLAGSHIP PROTEINS IN ALZHEIMER’S 
DISEASED TISSUE AND CSF 
SAMPLES USING ENZYME-LINKED 
IMMUNOSORBENT ASSAY

Mentor: Michael Sierks, professor, School for 
Engineering of Matter, Transport and Energy
Research Theme: Health
This experiment aims to quantify the detection 
of several critical misfolded proteins in the 
brain that are related to Alzheimer’s disease 
via enzyme-linked immunosorbent assay 
(ELISA) protocols. The antibodies used in the 
ELISA testing have been concentrated and 
purified using techniques such as tangential 
flow filtering. With these antibodies, the 
concentrations and purity was tested following 
Western blot protocols and were deemed 
suitable for use in ELISA testing. Minor 
conclusions that have been met for this study 
include confirmation of the attraction of the 
antibody to the protein. In the future, specific 
quantification of antibodies will be found. 

Erin Shear, Mechanical Engineering
Graduation: May 2014
Hometown: Corvallis, Oregon

ZINC OXIDE NANOSHEET SYNTHESIS 
AND CHARACTERIZATION

Mentor: Hongbin Yu, assistant professor, School 
of Electrical, Computer and Energy Engineering 
Research Theme: Energy
This research project is exploring the synthesis 
and characterization of zinc oxide nanosheets. 
Zinc oxide sheets were grown in a tube 
furnace and then transferred onto various 
substrates for analysis. Analysis methods 
included optical microscopy, field-emission 
scanning electron microscopy, and Raman 
spectroscopy. Raman spectroscopy was used 
to test the effect of tensile stress on nanosheet 
properties. The sheets were transferred onto 
polydimethylsiloxane (PDMS) substrates with 
various thicknesses of gold coating. These are 
currently being used to determine a baseline 
Raman spectrum for the sheets; once that has 
been accomplished, the sheets will be stretched 
and subjected to further Raman spectroscopy.

Brad Shoemaker, Mechanical Engineering
Graduation: May 2014
Hometown: Gilbert, Arizona

DEVELOPMENT OF A SIMULATION 
PLATFORM FOR HUMAN-ROBOT 
PHYSICAL INTERACTION

Mentor: Panagiotis K. Artemiadis, assistant 
professor, School for Engineering of Matter, 
Transport and Energy
Research Theme: Health
The objective of this project is to provide a 
digital representation of a robotic arm which will 
be used to provide mobility to stroke victims. 
The digital model is designed to follow the 
movements of the real robot as the brain sends 
signals to control the real robot. So far, the 
model has been created and data can be sent 
through a wireless connection to the computer 
with the digital model. Rotation points are 
generated by a program which can move the 
digital model in real time. The next step is to use 
the human brain to generate the data.

Victoria Smith, Biomedical Engineering
Graduation: May 2014
Hometown: Scottsdale, Arizona

ELECTROCHEMICAL DETECTION OF 
ESTROGENS FOR THE DEVELOPMENT 
OF A FERTILITY SENSOR

Mentor: Jeffrey La Belle, assistant professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health
The concentration of the hormone estradiol 
in the blood has a strong correlation with 
determining the peak ovulation range of a 
woman. Thus if the concentration of estradiol 
can be determined, a biosensor can be created 
to accurately predict a women’s ovulation period. 
The first step in this process is characterizing 
estradiol using electrochemical impedance 
spectroscopy via immobilization. A concentration 
gradient was created and tested over a range 
of frequencies, 1- 97,000 hertz, to determine an 
optimal frequency at which estradiol shows the 
strongest correlation. The optimal frequency for 
estradiol lies within the range: 10-150 hertz.
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Amanda Snodgrass, Chemical Engineering
Graduation: May 2015
Hometown: Peoria, Arizona

DEVELOPMENT OF A DYNAMIC THREE-
DIMENSIONAL TACTILE DISPLAY

Mentors: Hanqing Jiang, associate professor, 
School for Engineering of Matter, Transport and 
Energy and Hongyu Yu, assistant professor, 
School of Earth and Space Exploration
Research Theme: Health
This project is designed to create a dynamic 
3-D tactical display system that can be applied 
to the health field by serving as an interface 
between smartphone technology and individuals 
who are blind. Hydrogels have been the primary 
material used due to their swelling and de-
swelling properties. Different combinations 
and ratios of monomers have been tested to 
understand how each respond to visible light. 
Ideally, the materials will swell with visible light 
and shrink when light is not on it. More research 
needs to be performed to reach the desired 
response to light irradiation. 

Gregory Spell, Electrical Engineering
Graduation: May 2015
Hometown: Tucson, Arizona

CHARACTERIZATION OF ZINC OXIDE 
THIN FILMS FOR ENERGY EFFICIENT 
SMART WINDOWS

Mentor: Hongbin Yu, assistant professor, School 
of Electrical, Computer and Energy Engineering
Research Theme: Energy
Energy-efficient smart windows integrate solar 
cells with materials that change color when a 
voltage is applied across them to create a self-
powering window that controls how much light 
enters. A crucial aspect of these devices is the 
semiconductors in the solar cells. An apparatus 
has been built from light-emitting diodes (LEDs) 
to expose the semiconductors (zinc oxide) to 
ultraviolet radiation to etch geometric patterns 
into them when covered by a light-sensitive 
material (a process known as photolithography). 
Next, the etched semiconductors must be 
tested to determine their electrical properties. 

Mikaela Stadie, Chemical Engineering
Graduation: May 2015
Hometown: Scottsdale, Arizona

WASTEWATER TREATMENT USING 
MICROBIAL FUEL CELLS WITH 
PEROXIDE PRODUCTION

Mentor: César I. Torres, assistant professor, 
School for Engineering of Matter, Transport and 
Energy 
Research Theme: Sustainability
The objective of this research is to develop a 
microbial fuel cell (MFC) that will make black 
water treatment energy neutral or positive and 
produce hydrogen peroxide (H₂O₂) to facilitate 
the reuse of gray water. Utilizing favorable 
membrane and cathode materials, a preliminary 
design for the reactor was developed. A 
continuous H₂O₂ production experiment was 
run using chronopotentiometry in order to test 
the cell’s efficiency. The electrochemical cell had 
an abiotic anode and an air cathode, and FAA 
was used as the membrane. Future research will 
involve further analysis of materials to optimize 
H₂O₂ production in the MFC. 

Albert Stanton, Civil (Sustainable) 
Engineering 
Graduation: December 2014 
Hometown: Phoenix, Arizona 

IDENTIFICATION AND ANALYSIS OF 
AGRICULTURAL WASTE PRODUCTS

Mentor: Amy Landis, Tooker Professor, School 
of Sustainable Engineering and the Built 
Environment 
Research Theme: Sustainability 
The primary focus of this research project is the 
investigation of the agricultural and industrial 
processes of Yulex Corporation, a sustainable 
agriculture firm located in the Phoenix 
metropolitan area. Guayule (Parthenium 
argentatum) is a shrub native to the Southwest 
U.S. and a domestic source of natural rubber. 
Yulex specializes in growing and processing 
Guayule to create latex products. This research 
involves identifying what wastes are produced, 
where they are produced, and what potential 
uses they may have. Valuable co-products 
are quantified and compared to provide Yulex 
with the information necessary to improve the 
sustainability of their operations. 
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Daniel Stehlik, Chemical Engineering
Graduation: May 2014
Hometown: Gilbert, Arizona

LITHIUM-ION BATTERY CATHODE 
MATERIALS

Mentor: Candace Chan, assistant professor, 
School for Engineering of Matter, Transport and 
Energy 
Research Theme: Energy
Recent developments in polyanion materials as 
cathodes, which are currently the limiting factor 
in lithium-ion battery energy density, suggests 
transition metal sulfates may have superior 
performance as cathodes. Copper Hydroxide 
Phosphate (Cu2(OH)PO4), Iron Sulfate 
Heptahydrate (FeSO4∙●7H2O) and Manganese 
Sulfate Pentahydrate (MnSO4●5H2O) were 
milled to small particles, coated and fabricated 
into films, assembled into electrochemical cells 
with lithium, and tested for electrochemical 
properties. Chemical and structural changes 
were analyzed using X-ray diffraction and will 
be further characterized by X-ray photoelectron 
spectroscopy. Results indicate that while 
exceptional specific capacities can be achieved 
with these materials, structural changes cause 
inferior cycling performance.

Michael Steptoe, Computer Systems 
Engineering
Graduation: May 2014
Hometown: Hollywood, Maryland

PORTING IMAGEJ TO MOBILE 
PLATFORMS FOR ENHANCING IN-FIELD 
BIOSURVEILLANCE

Mentor: Ross Maciejewski, assistant professor, 
School of Computing, Informatics, and Decisions 
Systems Engineering 
Research Theme: Health
This project aims to provide biological 
researchers with the ability to do infield 
biological processing using a mobile phone. 
Specifically, researchers in the field with 
portable open polymerase chain reaction 
(OpenPCR) machines will take pictures of DNA 
samples to be taken and processed immediately.   
This will allow for improved sample collection 
and rapid detection of pathogens. This portion 
of the project has focused on the mobile 
image processing application, specifically 
modifying the Java base of the ImageJ library 
to be compatible with Android platform user-
interfaces.

Samuel Stevenson, Mechanical Engineering
Graduation: May 2013
Hometown: Phoenix, Arizona

DEVELOPMENT OF A LIQUID PISTON 
FOR ISOTHERMAL COMPRESSION IN A 
COMPRESSED-AIR ENERGY-STORAGE 
SYSTEM

Mentor: Steven Trimble, professor of practice, 
School for Engineering of Matter, Transport and 
Energy 
Research Theme: Energy
The development of liquid pistons will allow 
for energy conversion systems to approach 
isothermal compression, thus leading to higher 
compression efficiencies. Based on prior 
research, a computer model of the system has 
been developed. Given the variables related to 
the geometrical dimensions of the chamber and 
fluid properties, the model will approximate the 
efficiency of the liquid piston energy conversion 
system. Conclusions can be made associating a 
high surface area to chamber volume ratio with 
higher system efficiency. Recommendations 
include fabrication of a working prototype 
capable of monitoring temperatures of system 
components.

Matthew Swann, Aerospace (Aeronautics) 
Engineering
Graduation: May 2014
Hometown: Phoenix, Arizona

MULTIDISCIPLINARY DESIGN 
OPTIMIZATION TOOL FOR AIRCRAFT

Mentor: Timothy Takahashi, professor of 
practice, School for Engineering of Matter, 
Transport and Energy
Research Theme: Security
The goal of this semester’s FURI research is 
to develop a design-optimization tool to speed 
up the design process for aircraft. This design-
optimization tool is being created by integrating 
several computer programs that will analyze 
the characteristics of an aircraft’s design. The 
aircraft’s components can then be varied to find 
the best configuration. The design-optimization 
tool is currently being used to create a small 
rocket plane design which will be developed 
more with further work.
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Kevin Tao, Chemical Engineering
Graduation: May 2015
Hometown: Miami, Florida

DEVELOPING REAGENTS FOR 
DIAGNOSING NEURODEGENERATIVE 
DISEASE

Mentor: Michael Sierks, professor, School for 
Engineering of Matter, Transport and Energy
Research Theme: Health
The objective is to create and purify antibody 
fragments that can detect biomarkers 
for neurodegenerative diseases such as 
Alzheimer’s disease (AD) and Parkinson’s 
disease (PD). α-synuclein is a brain protein 
that can misfold and contributes to PD. These 
antibody fragments can be expressed in E. coli 
and yeast, then concentrated and purified. By 
purifying antibody fragments against specific 
forms of α-synuclein and beta amyloid, ELISA 
immunoassays can be used to determine the 
presence and amount of these biomarkers. 
Further studies will involve detection of these 
biomarkers in tissue and CSF samples of PD 
and AD patients.

Kevin Tyler, Electrical Engineering
Graduation: December 2015
Hometown: Mesa, Arizona

SYNTHESIS AND CHARACTERIZATION 
OF METAL-ORGANIC FRAMEWORK 
PARTICLES

Mentor: Mary Laura Lind, assistant professor, 
School for Engineering of Matter, Transport and 
Energy
Research Theme: Energy
The objective of the research is to synthesize 
and characterize metal-organic framework 
(MOF) particles for their inclusion in a 
pervaporation system used to better recover 
butanol from the fermentation process. During 
the characterization stage of the MOF particles 
it was discovered that the particles are unstable 
in water after several days. Zeolitic imidizolate 
framework (ZIF-71) particles, which have 
very similar properties, were then investigated 
and discovered to be much more stable in 
water. Future work will include ensuring even 
distribution of the particles throughout the 
membrane used in the pervaporation system 
and the eventual testing of the pervaporation 
system itself.

Xavier Vargas, Mechanical Engineering
Graduation: May 2014
Hometown: Goodyear, Arizona

MICROSOFT KINECT BASED ARM 
POSITION TRACKING

Mentor: Panagiotis K. Artemiadis, assistant 
professor, School for Engineering of Matter, 
Transport and Energy 
Research Theme: Health
Motion capture systems tend to fail in detecting 
particular limb configurations. In efforts to 
improve accuracy and increase robustness 
of the lab’s current NDI inferred 3-D tracking 
system there is an addition of a low-cost 
Microsoft Kinect Sensor array. Through testing 
of both tracking systems it is possible for one 
sensor’s data to supplement the missing data of 
the other. This information can form an accurate 
digital model of the human arm through inverse 
kinematics. Development of this system will 
expand the study of human arm motion in 
efforts to design advanced user-friendly 
prosthetics and rehabilitation machinery.

Johnathan Vo, Mechanical Engineering
Graduation: May 2014
Hometown: Scottsdale, Arizona

CONTROL-RELEVANT MODELING AND 
SIMULATION OF REUSABLE ROCKET 
SYSTEMS

Mentor: Armando Rodriguez, professor, School 
of Electrical, Computer and Energy Engineering 
Research Theme: Security
With the retirement of the Space Shuttle, the 
focus on rocket technology has significantly 
increased. Such vehicles are characterized 
by unstable nonlinear aero-thermo-elastic-
propulsion dynamics with significant uncertainty. 
Previously, a rocket simulator was developed 
based on a nonlinear model using MATLAB 
and Simulink. The simulator was used to 
simulate the aerodynamic parameters of a high-
power rocket. In comparison to experimental 
data, it was concluded that the aerodynamic 
parameters were simulated to an accuracy of 
approximately 10 percent at subsonic velocities. 
Future work consists of accounting for more 
degrees of freedom in the mathematical models 
in order to produce more accurate results.
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Alex Walsh, Biomedical Engineering
Graduation: May 2014
Hometown: Chandler, Arizona

AN INTERACTIVE, BIOFIDELIC CPR 
MANIKIN

Mentor: Jeffrey La Belle, assistant professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health
The aim of this project is to evaluate the 
biofidelity of cardio-pulmonary resuscitation 
(CPR) training manikins in terms of their 
physical response during chest compressions 
and develop an improved design that 
better mimics a human body response. The 
relationship between applied force and chest 
displacement during compressions will be 
tested using a force sensor and accelerometer. 
Controlled tests are being made to evaluate 
the legitimacy of the measuring system and 
to validate its accuracy before testing on 
CPR manikins. Future work should include 
the construction and modification of a more 
biofidelic manikin and testing on humans.

Anna Weiss, Materials Science and 
Engineering
Graduation: May 2016
Hometown: Tempe, Arizona

CHARACTERIZATION OF INGAN 
NANORINGS FOR ENERGY-EFFICIENT 
LIGHTING

Mentor: Michael O’Connell, assistant professor, 
School for Engineering of Matter, Transport and 
Energy
Research Theme: Energy
InGaN nanorings can be used in solid-state 
lighting, with high potential efficiency based 
on the nanorings’ structure and elemental 
distribution. Scanning electron microscopy 
(SEM) was used to take images of samples 
and determine their percent composition of 
indium and gallium. This technique reported high 
amounts of indium in the samples, a promising 
factor for energy efficiency. Spectroscopy was 
also used to measure the wavelength at which 
the nanorings fluoresce. Future research with 
InGaN nanorings will be to create and optimize 
energy-efficient LEDs and electroluminescent 
devices using the nanorings.

Joseph Williams, Aerospace Engineering
Graduation: May 2014
Hometown: Casa Grande, Arizona

THERMO PROTECTION SYSTEM OF 
HYPERSONIC VEHICLES

Mentor: Armando Rodriguez, professor, School 
of Electrical, Computer and Energy Engineering
Research Theme: Sustainability
The objective of the research is to design 
a system to protect a vehicle from high 
temperatures while traveling at greater than 
five times the speed of sound. Research into 
fundamental theories and principles and the 
development of a model of the heat equation 
with initial boundary conditions has been done. 
Work on varying the number of layers of the 
thermal protection system and thickness of 
each layer will be performed. Also a trade 
study between the aerodynamic, structural and 
controllability effects will be evaluated. Future 
work will involve higher fidelity models. 

Louis Wilson, Computer Science
Graduation: May 2014
Hometown: Madison, Wisconsin

CONDITIONAL EXPECTATION 
ALGORITHMS FOR MATRICES

Mentor: Charles Colbourn, professor, School of 
Computing, Informatics, and Decision Systems 
Engineering
Research Theme: Security
Covering arrays, matrices where every set of 
some columns includes every combination 
of symbols, are useful in computer, network 
and communications security. These arrays 
are difficult to construct and current methods 
construct them randomly. Techniques for 
derandomization apply only to special cases of 
covering arrays. New approaches for efficiently 
constructing and storing these covering arrays 
were investigated, independent of matrix 
dimensions and the size of each column set. 
Future research entails finding more efficient 
methods and improving algorithmic guarantees.
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Reed Wittman, Materials Science and 
Engineering
Graduation: May 2013
Hometown: Tempe, Arizona

STUDY OF PHOTOCATALYTIC ACTIVITY 
OF HYDROXYPHOSPHATE AND 
HYDROXYSULFATE MINERALS FOR 
WATER SPLITTING

Mentor: Candace Chan, assistant professor, 
School for Engineering of Matter, Transport and 
Energy
Research Theme: Energy
Semiconducting catalysts are a unique 
class of material as they convert sunlight 
into energy that creates a desired product, 
possibly even fuels like hydrogen. The main 
challenge of photoelectrochemical water 
splitting is finding materials that can efficiently 
absorb light, split water and be stable. To 
this end, photoelectrochemical properties of 
metal hydroxyphosphate and hydroxysulfate 
were explored for their stability in various 
environments. These materials are found in 
nature as minerals, are relatively stable, and 
have displayed catalytic and photocatalytic 
activity. Studies were done to determine basic 
characteristics of the materials and stability of 
the materials in a variety of environments.
TRAVEL GRANT

Alicia Wolfe, Materials Science and 
Engineering
Graduation: May 2013
Hometown: Fountain Hills, Arizona

PHOSPHORESCENT EMITTERS WITH 
NARROW EMISSION SPECTRA FOR 
ORGANIC DISPLAY APPLICATIONS

Mentor: Jian Li, associate professor, School for 
Engineering of Matter, Transport and Energy
Research Theme: Energy
Organic displays are the future of portable 
electronics and require efficient emissive 
materials. The research goal is to identify the 
effects of different ligand-metal combinations 
on the color of emitters for use in energy-
efficient organic displays. A synthetic route for a 
series of platinum-based narrow-band emitters 
was studied, optimized and the compounds were 
characterized via nuclear magnetic resonance 
spectroscopy. Moreover, the electrochemical, 
photophysical and electroluminescent properties 
of each compound were tested and will be 
discussed.

Diane Wu, Electrical Engineering
Graduation: May 2013
Hometown: Tucson, Arizona

DEVELOPMENT OF ELECTRICAL 
INSTRUMENTATION FOR MULTIPLEXED 
DIABETES MANAGEMENT

Mentor: Jeffrey La Belle, assistant professor, 
School of Biological and Health Systems 
Engineering 
Research Theme: Health
Diabetes mellitus is a chronic disease that is 
characterized by high blood glucose due to 
the body’s inability to produce or use insulin. 
An important method of controlling diabetes is 
the self-monitoring of blood glucose (SMBG). 
The purpose of this research is to develop a 
diabetes meter that operates in a similar fashion 
to current blood glucose meters. However, this 
meter will be able to simultaneously measure 
multiple biological markers, thus providing 
more information per test and allowing for 
better diabetes control. The combination of the 
selected biological markers will offer greater 
insight into the progression of a patient’s 
diabetes.

Erick Yanez, Mechanical Engineering
Graduation: May 2014 
Hometown: Phoenix, Arizona

DEVELOPMENT OF A SUBMERSIBLE 
MAGENETO-COUPLED ROBOT ARM

Mentor: Panagiotis K. Artemiadis, assistant 
professor, School for Engineering of Matter, 
Transport and Energy 
Research Theme: Health
The purpose of the Submersible Magneto-
Coupled Robot Arm Project was the final 
development of a two degrees-of-freedom 
submersible magneto-coupled manipulator 
arm. The manipulator arm was developed with a 
160-degree rotation elbow and a continuously 
rotatable forearm, which can function in almost 
any environment with minimal maintenance. 
The arm is able to do so due to the use of 
magnetism to transfer torque through static 
sealed housings, eliminating the need for 
dynamic water-proofing and subsequently 
their limitations. The arm was successfully 
constructed and will be utilized on the NASA 
Space Grant Robotics team Underwater Rover 
for future competitions.
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Weidong Ye, Electrical Engineering
Graduation: May 2015
Hometown: Fuzhou, China

INAS NANOWIRE FIELD-EFFECT 
TRANSISTORS

Mentor: Hongbin Yu, assistant professor, School 
of Electrical, Computer and Energy Engineering 
Research Theme: Energy
The purpose of this project is to explore the 
potential of III-V compound semiconductors. 
Compared to silicon-based transistors, 
transistors made with III-V compound 
semiconductors theoretically have higher 
performance and efficiency. There are many 
different types of III-V semiconductors, but this 
project focuses on one, indium arsenide. InAs 
nanowires were transferred from their vertical 
growth substrate to a planar silicon substrate 
to fabricate field-effect transistors (FET). After 
fabrication, the devices are characterized to 
evaluate performance.

Jonathan Yoo, Biomedical Engineering
Graduation: May 2014
Hometown: Chandler, Arizona

CREATION OF A FUNCTIONAL CELL 
SORTING AND DETECTION DEVICE

Mentor: Hongbin Yu, assistant professor, School 
of Electrical, Computer and Energy Engineering.
Research Theme: Health
The overall goal of this research is to create 
a microfluidic device that uses magnetic 
microinductors to isolate magnetically labeled 
cells, such as cancer-related cells, from a mixed 
cellular sample as diverse as blood. Currently, 
magnetic microbeads, made compatible with 
specific surface proteins unique to a cell 
type, are capable of binding to these specific 
target cells. A microinductor was fabricated 
and integrated into a microfluidic device that 
immobilizes magnetically labeled target cells, 
attempting to separate them from the sample 
fluid. In the future, further changes within the 
device will be made to achieve maximized target 
cell immobilization efficiency. 
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where are they now?
Teagan Adamson (Biomedical ’12 – FURI Fall 
’10-Spring ’12) is pursing a master’s in biomedical 
engineering at Arizona State University. 
Rachel Austin (Biomedical ’12 – FURI Spring 
’11-Fall ’11) is finishing a master’s in biomedical 
engineering at Arizona State University this 
December and will begin working at Medtronic. 
Lina Bearat (Civil ’12 – FURI Fall ’10-Spring ’11) 
works as a transportation engineer, doing design 
and planning at Kimley-Horn and Associates.
Kevin Chen (Chemical ’12 – FURI Fall 
’10-Spring ’12) is working on a Ph.D. in electrical 
engineering at University of California, Berkeley.
James Choca (Mechanical ’11 – FURI Summer 
’10-Spring ’11) works as a full-time engineer at a 
small company called Blockwise Engineering.
Gordon Freirich (Mechanical ’10 – FURI Spring 
’10) is leading the engineering team for a local 
start-up, Vantage Realized, which is developing 
alternative mobility options for wheelchair users.
Omar Habib (Electrical ’10 – FURI Fall ’10) 
works as a component designer engineer at Intel.
Tina Hakimi (Biomedical ’12 – FURI Spring 
’10-Spring ’12) is on a Whitaker Fellowship in 
Sydney, Australia, pursuing a master’s.
Brittany Haselwood (Biomedical ’12 – FURI 
Fall ’11-Spring ’12) is currently a graduate student 
at ASU, pursuing a Ph.D. in biosensors with her 
FURI mentor, Jeffrey La Belle.
Mohamed Reda Herbzi (Computer Science 
’11– FURI Fall ’10) is finishing a master’s degree 
in financial engineering at New York University. 
Albert Hsia (Biomedical ’10 – FURI Fall 
’09-Spring ’11) is a first-year medical student at 
the Arizona College of Osteopathic Medicine. 
Ashley Jaeger (Biomedical ’11 ’10 – FURI 
Spring ’09-Spring ’11) is a postbac research 
fellow at the National Institutes of Health and 
currently applying to medical school.

Amy Kaczmarowski (Aerospace ’12 – FURI 
Fall ’10-Spring ’12) is a graduate student in 
computational materials science at the University 
of Wisconsin.
John Kondziolka (Civil and Environmental ’12 
– FURI Fall ’10-Spring ’12) is pursuing a master 
of science in environmental fluid mechanics at 
Massachusetts Institute of Technology. 
Dwight Lane (Biomedical ’12 – FURI 
Summer ’11-Spring ’12) is pursuing a Ph.D. in 
bioengineering at University of Utah.
Kevin LaRosa (Electrical ’12 – FURI Spring 
’10-Spring ’12) is pursuing a Ph.D. in electrical 
engineering at the University of Texas at Dallas. 
His current research work is in the development 
of high-sensitivity preamplifiers for large-area 
neutron detection sensors being developed with 
the Flexible Display Center at Arizona State 
University . 
Wenyang Li (Computer Science ’12 – FURI Fall 
’10) is a program manager at Microsoft, Windows 
Phone.
Steven Limpert (Electrical ’12 – FURI Spring 
’10-Fall ’11) moved to Sydney, Australia in January 
2013 in order to begin a year of graduate study 
and research at the University of New South 
Wales as a U.S. Fulbright Climate Change and 
Clean Energy Scholar.
Brian Lines (Chemical ’10 – FURI Fall 
’10-Spring ’10) is pursuing a Ph.D. at Arizona 
State University and is expected to graduate in 
May 2014. 
Michael Mast (Aerospace ’12 – FURI Fall 
’10-Spring ’11) is working as a systems engineer 
at Honeywell Aerospace designing Autopilot 
software for the Dassault Falcon series aircrafts 
and the Gulfstream aircrafts, while pursuing a 
master’s in aerospace engineering. 
Elizabeth McLaughlin (Chemical ’12 – FURI 
Fall ’09-Fall ’11) is pursuing master’s in chemical 
engineering practice degree at Massachusetts 
Institute of Technology.

Divya Geetha Nair (Materials Science and 
Engineering ’12 – FURI Fall ’10-Spring ’12) is 
pursuing a master’s in materials science and 
engineering at Arizona State University
Elizabeth Nofen (Walker) (Chemical ’12 –
FURI Summer ’10- Spring ’11) is pursuing a Ph.D. 
in chemical engineering at ASU. 
Stephanie Naufel (Biomedical ’11 – FURI 
Spring ’09-Spring ’11) is pursuing a Ph.D. 
in biomedical engineering at Northwestern 
University.
Brian O’Neil (Mechanical ’08 – FURI Fall 
’07-Spring ’08) is finishing a doctoral degree in 
mechanical engineering at the University of Texas 
at Austin. 
Brian Perea (Chemical ’12- FURI Spring 
’09-Spring’11) is pursuing a Ph.D. in chemical 
engineering at the University of California, 
Berkeley, with an NSF Fellowship project.
Guy Pickett (Mechanical ’11 – FURI Summer 
’11-Fall ’11) is pursuing a master’s in electrical 
engineering at Arizona State University in 
solid-state devices, while working as a research 
assistant in the Solar Power Laboratory. He is 
working on identifying the loss mechanisms in 
the singles diffused screen-printed Si solar cells 
fabricated at the lab and methods to ameliorate 
them.
Tim Reblitz (Electrical ’12 – FURI Summer 
’11-Spring ’12) is in the direct Ph.D. program 
for electrical engineering under the Fulton 
Fellowship. He is working as a QESST scholar at 
the ASU Solar Power Lab, studying the n-type 
silicon cells using PECVD-deposited boron-
doped amorphous silicon films as diffusion 
source. 
Peter John Renslow (Aerospace ’10 – FURI 
Spring ’10) is pursuing a master’s in aerospace 
engineering at Purdue University, with a research 
focus on explosives and energetic materials. 

Katherine Ruh (Biomedical ’12 – FURI 
Spring ’11-Spring ’12) is working on a master’s 
in biomedical engineering at Arizona State 
University. Upon graduation she will be working 
with GE Healthcare.
Kristen Travis (Industrial ’11 – FURI Spring ’11-
Fall’11) is working for W.L. Gore in their medical 
division as an industrial engineer.
Sean Wilson (Civil ’10 – FURI Spring ’10-
Fall ’10) is pursuing  a master’s degree in 
hydrosystems engineering at Arizona State 
University, while working as a graduate 
student for Dean Paul Johnson in his soil and 
groundwater remediation group.
Susanna Young (Mechanical ’11 – FURI Fall 
’09-Spring ’11) is co-founder and CEO of G3 Box.  
She also works for Phoenix Analysis and Design 
Technologies as a services engineer. 

40 Spring 2013 FURI Symposium



50 STUDENT ORGANIZATIONS 
Ranging from honors and professional 
associations to groups creating 
underwater robots, concrete canoes and 
launching rockets, student organizations 
offer excellent opportunities to learn 
about career possibilities and network 
with industry professionals. 
studentorgs.engineering.asu.edu

4+1 ACCELERATED PROGRAMS  
4+1 programs provide students with 
the opportunity to combine advanced 
undergraduate course work with 
graduate course work to earn both 
bachelor’s and master’s degrees in five 
years.  
engineering.asu.edu/accelerated 

ENGINEERING CAREER CENTER  
Serving as a central point of contact 
to connect students and employers, 
the Career Center connects employers 
with engineering students for full-time 
job opportunities and internships and 
provides comprehensive career coaching 
services for Fulton students and alumni.  
engineering.asu.edu/career 

STUDENT SUPPORT SERVICES  
The Engineering Tutoring Center offers 
free tutoring in math, physics, chemistry 
and engineering courses.  
tutoring.engineering.asu.edu

ENGINEERING PROJECTS IN 
COMMUNITY SERVICE 
EPICS organizes teams of 
undergraduate students to design, 
build and deploy systems to solve 
engineering-based problems for not-for-
profit organizations.  
engineering.asu.edu/epics

GRAND CHALLENGE  
SCHOLARS PROGRAM  
The Fulton Grand Challenge Scholars 
program combines innovative 
curriculum and cutting-edge research 
for an academic experience that spans 
disciplines and includes entrepreneurial 
and service-learning opportunities.  
more.engineering.asu.edu/
grandchallengescholars 

STUDY ABROAD  
Engineering students are encouraged to 
take full advantage of the study abroad 
opportunities that ASU offers.  
engineering.asu.edu/studyabroad

FURI is one of the innovative 
programs that make up the
Fulton Difference 



Celebrating 10 years as the Ira A. Fulton Schools of Engineering

At Arizona State University, we’ve been educating engineers for Arizona and 
the world for nearly 60 years. With almost 9,000 students, we are building the 
engineers of the future and pursuing the discoveries and solutions to challenges 
facing society.

In 2003, Ira A. Fulton, founder and CEO of Arizona-based Fulton Homes, 
established an endowment of $50 million in support of ASU’s College of 
Engineering and Applied Sciences. 

His investment served as a catalyst, enabling the development of a dynamic 
portfolio of strategic initiatives that benefit our students and faculty and the 
communities where they live and work.

Throughout, Ira A. Fulton has remained an active supporter of the school that 
bears his name. He is a familiar face to students and a regular presence at 
events such as this semiannual FURI Symposium. 

engineering.asu.edu/furi

“I strongly believe you cannot have a great city 
without a great school of engineering.”

  Ira A. Fulton

fueling innovation— 
        building engineers


