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The Fulton Difference:
Discover. Create. Innovate.
November 21, 2014
Thank you for joining us for the Fall 2014 FURI Symposium.
As one of our signature experiential opportunities, students in the Fulton
Undergraduate Research Initiative gain valuable hands-on experience working in
a lab, have the opportunity to travel to national conferences and receive faculty
mentoring early in their academic career.
Programs like FURI help us attract some of the brightest students from across the
country and the world. FURI students have discovered their love of research, and
their participation has opened the doors to scholarships, internships and research
opportunities at other institutions.
When our impressive group of students work alongside our renowned faculty,
exciting projects and concepts are inevitable. The research projects you will see
today work to further solutions to real-world challenges in health, energy, education,
security and sustainability.
We are proud of our students’ accomplishments this semester, and grateful for
everyone who helps make this program such a success. We extend congratulations
to all and look forward to their continued success.
Sincerely,

Paul C. Johnson, Ph.D.		

Amy Sever

Professor, Civil, Environmental and
Sustainable Engineering

Associate Director

Dean, Ira A. Fulton Schools of Engineering

Undergraduate Student Engagement

The Fulton Undergraduate Research Initiative (FURI) enhances and enriches a
student’s engineering and technical 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 Schools, the ASU community and the community at large.

participants

Rishi Choksi

Morgan Kelley

Paul Rayes

Katelyn Conrad

Julia King

Kyle Reilly

Students in the Fulton Engineering FURI
research program develop an idea under
the mentorship of a faculty member, then
apply for funding. Once accepted, they
perform research, attend workshops
and prepare research summaries.
Participants receive stipends and
research supply budgets.

Joshua Conter

Kody Klimes

Kitt Roney

Meera Doshi

Zachary Kopp

Francesco Ruta

Nick Drake

Kyle Koski

Mariama Salifu

Bryan Duarte

Jonathan Lai

Ian Saltwick

Brianna Duong

Alexandria Lam

Sumbhav Sethia

Blaine Farber-Schaefer

Brett Larsen

Jan Simper

Trenten Fleetham

Ching Yan “Winnie” Lau

Praveen Sinha

Neil Flippin

Anh Le

Logan Smith

Thomas Fou

Edward LeBeau

Cole Snider

Ryan Frost

Mathew Lee

Allison Snodgrass

Nancy Fujikado

Fabricio Lima Barbosa

Gregory Spell

Cameron Gardner

Kevin Nan Lin

Swaroon Sridhar

Alison Gibson

Ivan Lopez-Castrillo

Sanjay Srinivasan

Davis Gilton

Channing Ludden

Mikaela Stadie

Zachary Gordon

Jenna Lynch

Danielle Stevens

Michael Granato

Aldin Malkoc

Kevin Tao

Ben Havens

Elan Markov

Claire Tilton

Michael Heeb

Daniel Martin

Sandeep Vora

Andrew Heiman

Kimberly McGuinness

Nolan Walker

Carissa Henriksen

Connor McKenzie

Zixuan Wang

Stephen Hermens

Brian McNamara

Casey Weinstein

Sofia Herrera

Catherine Millar-Haskell

Elena Whitton

Garrett Heuer

Ngoni Mugwisi

Jason Wickham

Conrad Hom

Anoosha Murella

Christian Wiles

Eric Horton

Christian Murphy

Daniel Wilson

Sean Howard

James Nelson

Audrey Wong

Chad Hyslop

Miranda Ngan

Christopher Wong

David Ingraham

Neel Pendyala

Jonathan Yocky

Iordan Iordanov

Richard Phan

Jonathan Zia

Melissa Ip

Alexandra Porter

Sarah Zipp

Jorge Jimenez

Alan Proctor

Jason Kam

Sana Quraishi

Ioannis Kaneris

Chris Raupp

The travel grant program helps students
present their research at national
conferences by providing financial
assistance with travel expenses.
Anisa Abdul-Quadir
Chase Adams
Sichun Ai
Usamma Amjad
Sajid Anwar
Hany Arafa
Ashley Archambault
Shantanu Bala
Amy Baldwin
David Barclay
Andrew Barkan
Colin Barry
Michael Sandro Benassi
Emily Bondank
Andre Brewer
Kristen Brown
Brendan Cahill
Cody Camren
Matthew Catlett
Eric Chang
Wai “Sally” Cheung

faculty mentors
James Abbas

Keith Holbert

Subramaniam Rajan

David Allee

Kiril Hristovski

Abdel Ra’ouf Mayyas

Jean Andino

Hanqing Jiang

Kaushal Rege

Panagiotis Artemiadis

Yang Jiao

Bruce Rittmann

Chitta Baral

Nathan Johnson

Bradley Rogers

Hamdallah Bearat

Subbarao Kambhampati

Marco Santello

Visar Berisha

Rosa Krajmalnik-Brown

Thomas Seager

Spring Berman

Jeffrey LaBelle

Michael Sierks

Stuart Bowden

Micah Lande

Brian Skromme

Junseok Chae

Jian Li

Sarah Stabenfeldt

Candace Chan

Mary Laura Lind

Timothy Takahashi

Nikhilesh Chawla

Ross Maciejewski

Meng Tao

Jennifer Blain Christen

Troy McDaniel

Trevor Thornton

Douglas Cochran

Narayanan Neithalath

Cesar Torres

Scotty Craig

David R. Nielsen

Shane Underwood

Peter Crozier

Jay Oswald

Brent Vernon

Lenore Dai

Enrique Vivoni

Mounir El Asmar

Sethuraman
Panchanathan

John Femiani

Kristen Parrish

Valana Wells

Peter Fox

Pedro Peralta

David Frakes

Vincent Pizziconi

Karmella Haynes

Scott Pollat

Keith Hjelmstad

Jagannathan Rajagopalan

Erin Walker
Jieping Ye
Hongbin Yu
Hongyu Yu

Ira A. Fulton greets Sethuraman “Panch” Panchanathan, senior vice president for
ASU's Office of Knowledge Enterprise Development and professor in the School of
Computing, Informatics, and Decision Systems Engineering. Panchanathan mentors
undergraduate students in the FURI program and was recognized as a 2014-2015
Outstanding Doctoral Mentor by the office of Graduate Education.
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Anisa Abdul-Quadir, Materials Science
and Engineering

Chase Adams, Mechanical Engineering and
Computational Mathematical Sciences

Sichun Ai, Computer Science

Usamma Amjad, Chemical Engineering

Graduation: May 2017

Graduation: May 2016

Graduation: May 2016

Graduation: May 2014

Hometown: Phoenix, Arizona

Hometown: Scottsdale, Arizona

Hometown: Phoenix, Arizona

Hometown: Peoria, Arizona

Mechanistic Analysis of Irrigation with
Sodium Absorption Ratio Water Using
Physical Water Treatment

Utilizing Widely Available Electronics in
Quadrotor Helicopters to Create a Flexible
and Open-Source Framework

Adaptation of Goals and Visualization of
Performance during Tele-Rehabilitation
Using Haptic Wristbands

Hydrogel Passive Check-Valve for the
Treatment of Hydrocephalus Disease

Mentor: Peter Fox, professor, School of
Sustainable Engineering and the
Built Environment

Mentor: Spring Berman, assistant professor,
School for Engineering of Matter, Transport
and Energy

Research Theme: Sustainability

Research Theme: Security

This project uses physical water treatments to
alter interactions between ions so that calcium
carbonate nanoparticles form. When water
passes through an electromagnetic device,
calcium ions and carbonate ions are forced into
close proximity, which increases the likelihood
that the two ions will bond to form CaCO3.
Testing the treated water has shown a decrease
in the concentration of Ca2+ that indicates an
increase in the number of CaCO3 nanoparticles,
whose presence is hypothesized to mitigate
negative effects of soils irrigated with waters
with high Sodium Absorption Ratios. Testing the
treated water’s effect on soil structure is the next
step in this project.

The increase in popularity of quadrotors and
automated robotics have in turn sparked a
demand for the combination of the two: an
unmanned aerial vehicle capable of computer
vision, text-to-speech and GPS navigation. This
project is geared toward creating an opensource, versatile and affordable framework that
allows the common enthusiast to focus less
on the low-level aspects of UAVs and more on
building the future of robotics. Can a platform be
developed that is so interoperable, inexpensive
and adaptable that it can be utilized in all
multicopter applications?

Mentor: Sethuraman Panchanathan, professor,
School of Computing, Informatics, and Decision
Systems Engineering
Research Theme: Health
This research addresses how to improve
existing rehabilitation methods and devices for
stroke rehabilitation using low-cost wearable
technologies. The objective is to implement
predictive models and visualization techniques
to better facilitate therapists’ review of stroke
survivors’ recovery progress as well as provide
useful feedback and guidance. As part of future
work, a clinical trial will be conducted to learn the
effects of predictive models on the recovery of
stroke patients and telerehabilitation.

Mentor: Junseok Chae, associate professor,
School of Electrical, Computer and
Energy Engineering
Research Theme: Health
The objective of “Hydrogel Passive CheckValve for the Treatment of Hydrocephalus
Disease” is to validate the valve’s viability as a
treatment through rigorous testing. In vitro testing
measurements produced cracking pressure and
outflow hydraulic resistances within the range
of natural CSF draining with negligible reverse
flow leakage. Hydrodynamic measurement and
long-term testing under physiologically simulated
conditions display the valve’s operationallyreproducible properties and help validate use for
chronic implantation. The next logical step is to
consolidate and refine the valve manufacturing
process to consistently produce optimally
functioning devices.

Sajid Anwar, Computer Science

Hany Arafa, Biomedical Engineering

Ashley Archambault, Civil Engineering

Shantanu Bala, Computer Science

Graduation: May 2016

Graduation: May 2015

Graduation: May 2015

Graduation: December 2014

Hometown: Glendale, Arizona

Hometown: Urbana, Illinois

Hometown: Phoenix, Arizona

Hometown: Glendale, Arizona

The Effects of Space and the University
Setting on the Gender Distribution in the
Engineering Field

Exploring Cues for Audio-Haptic
Sensory Substitution

Improving Usage and Performance of a
Natural Language Understanding
Mentor: Chitta Baral, professor,
School of Computing, Informatics, and Decision
Systems Engineering
Research Theme: Health
Systems that translate natural language to
structured data have wide applications, including
in the health sector, such as computer-assisted
diagnosis. This project’s objective is to improve
the accuracy and speed of such a system that
automatically learns the meanings of new words,
given an initial dictionary. Primarily, this system
was expanded to include an interactive mode that
allows users to assist the system in learning
word meanings when it could no longer
continue automatically. This functionality allows
much quicker creation of a comprehensive
translation system. Future work could include
looking at reducing the necessary size of the
initial dictionary.

Travel Grant
Autonomous System for Continuous
Measurement of pH for the Assessment of
Cancer Cell Proliferation
Mentor: Jennifer Blain Christen, assistant
professor, School of Electrical, Computer and
Energy Engineering

Mentor: Kristen Parrish, assistant professor,
School of Sustainable Engineering and the
Built Environment
Research Theme: Engineering Education

Research Theme: Health
An autonomous system was designed for the
in-situ measurement of intercellular pH. A
BeagleBone Black development platform was
used in conjunction with a trans-impedance
amplifier and an ion sensitive field effect
transistor (ISFET). The system can be used
for recording pH for cancer cells while
providing the flexibility for more data collection
intelligence. Future experimentation includes
the characterization of the ISFET with both
MCF7 and SKBR3 breast cancer cells and the
measurement of the current output of the cells
with the introduction of a protein kinase inhibitor.

This study explores the influence of a learning
space’s design and layout on a female’s desire
to pursue engineering. After a literature review,
a few key design concepts were used to virtually
remodel an engineering building on Arizona State
University’s Tempe campus. High school juniors
and seniors were then shown the existing and
remodeled space to see if there is any validity
in the hypothesis that the more female-friendly
space will increase female desire to study
engineering. After the results were analyzed,
it was found that while females preferred the
redesigned space, it did not increase their desire
to study engineering.

Mentor: Troy McDaniel, assistant professor,
School of Computing, Informatics, and Decision
Systems Engineering
Research Theme: Health
Everyday social interactions are often
inaccessible to people with hearing impairments
due to the complex interplay of nonverbal cues
and speech. Can we design a discreet assistive
aid that conveys the richness of an individual’s
voice using a person’s sense of touch? A chair
embedded with vibration motors has been
programmed to create complex touch-based
cues capable of conveying the subtleties
that distinguish different people’s voices. The
construction of the device will help guide the
future design of assistive technologies capable of
augmenting social interactions for individuals who
are deaf or hard of hearing.

Ira A. Fulton Schools of Engineering | engineering.asu.edu
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Amy Baldwin, Computer Science

David Barclay, Biomedical Engineering

Andrew Barkan, Mechanical Engineering

Colin Barry, Biomedical Engineering

Graduation: May 2015

Graduation: May 2016

Graduation: May 2015

Graduation: May 2015

Hometown: Prescott, Arizona

Hometown: Phoenix, Arizona

Hometown: Phoenix, Arizona

Hometown: Brooklyn, Connecticut

Learning the Initial Lexicon in Translating
Natural Language to Formal Language

Synthetic Fusion Protein for Epigenetic
Control of Pancreatic Cell Function

Variable Stiffness Treadmill (VST): A Novel
Treadmill for Gait Investigation

Mentor: Chitta Baral, professor,
School of Computing, Informatics, and Decision
Systems Engineering

Mentor: Karmella Haynes, assistant professor,
School of Biological and Health
Systems Engineering

Mentor: Panagiotis Artemiadis, assistant
professor, School for Engineering of Matter,
Transport and Energy

3-D Fabrication Technologies of Larynx
Reconstructive Surgical BioMaterials for
Personalized Regenerative Medicine

Research Theme: Health

Research Theme: Health

Research Theme: Health

The objective of this research is to automate
the learning of the initial lexicon used in
translating natural language sentences to their
formal knowledge representations based on
lambda-calculus expressions. Using a universal
knowledge representation and its associated
parser, this research will attempt to use wordalignment techniques to align the linearized parse
trees of natural language sentences to those of
their associated knowledge representations in
order to learn the meanings of individual words.
The work will include developing a module with
a user interface that can learn some of the initial
lexicon and integrating the module into the
current system.

Type 1 diabetes mellitus is caused by the failure
of pancreas cells to produce sufficient insulin.
Many recent treatment strategies have focused
on replenishing functional beta cells in patients.
I used a strategy to manipulate a DNA-protein
complex called chromatin to differentiate alpha
cells into beta cells. We do this using a fusion
protein called PcTF. This interacts with a silencing
chromatin mark called H3K27me3. Preliminary
bioinformatics analysis identified near 5000
genes as potential PcTF targets. qRT-PCR data
indicate some target genes are upregulated in
PcTF-expressing cells. This suggests that the
alpha to beta cell switch is possible using PcTF.

The objective of this research project was
to investigate the effect of varying surface
stiffness as a form of stimulus to human gait.
A unique treadmill platform was designed and
fabricated−Variable Stiffness Treadmill System−
capable of varying surface stiffness quickly,
accurately and over a large range of values. The
development of the VST System has created
new avenues of gait research, and experiments
with the VST System on healthy subjects have
demonstrated encouraging results that support
the influence of surface stiffness on human gait
as an input. Future work will consist of continued
experimentation both toward gait research and
system characterization.

Mentor: Vincent Pizziconi, associate professor,
School of Biological and Health
Systems Engineering
Research Theme: Health
The objective of this research is to develop
3-D fabricated surgical implants to correct
tissue defects that result from pathologies,
such as cancer of the trachea and larynx.
This research addresses two critical clinical
needs: the regeneration of a patient’s tracheal
wall that was removed due to cancer and the
improvement of surgical medialization techniques
to recover patient vocal cord function from
paralysis. Precision surgical implants are being
developed from patient medical images that are
used to form anatomically correct 3-D laryngeal
tissue substrates and retainers from silastic
and polyethylene biocompatible materials. This
emerging precision medicine technology offers
significant therapeutic potential to restore patient
oropharyngeal laryngeal function and quality
of life.

Michael Sandro Benassi,
Aerospace Engineering

Emily Bondank, Civil Engineering

Andre Brewer, Chemical Engineering

Kristen Brown, Chemical Engineering

Graduation: December 2015

Graduation: December 2014

Graduation: May 2016

Graduation: May 2016

Hometown: Phoenix, Arizona

Hometown: Gilbert, Arizona

Hometown: Phoenix, Arizona

Waiver and Special Condition Granting by
the FAA

Evaluating the Cost Efficiency of
Molasses as an Electron Donor for Ex-Situ
Bioremediation of Chlorinated Solvents

Carbonation of Thermally Activated
Serpentine Minerals: Potential for Portland
Cement Replacement

Development of Modular Photobioreactor
System for Biomass Recovery

Mentor: Timothy Takahashi, professor of practice,
School for Engineering of Matter, Transport
and Energy

Mentor: Rosa Krajmalnik-Brown, associate
professor, School of Sustainable Engineering and
the Built Environment

Mentor: Hamdallah Bearat, adjunct faculty,
School for Engineering of Matter, Transport
and Energy

Research Theme: Education

Research Theme: Sustainability

Research Theme: Energy

The objective of the conducted research is to
investigate the current practices of the Federal
Aviation Administration (FAA) for granting
waivers for unusual components on commercial
passenger aircraft. New generations of aircraft
implement new technologies to increase their
efficiency and profitability and these components
may not conform to current regulations. The
FAA regulates the unusual adaptations through
an equivalent level of safety determination.
This research follows the waiver process from
application through production to gain insight into
their development. Background investigations
are conducted to gain an understanding in the
historical context of the FAA regulation system as
a whole.

Bioremediation of trichloroethene-polluted
groundwater using microbial cultures containing
Dehalococcoides has proven to be a successful
remediation method. However, the chemical
compounds currently being used as electron
donors for these microbial communities in
the laboratory are expensive for field-scale
use. Molasses was assessed for its ability to
support dechlorination as well as its economic
and practical feasibility in a continuously fed
reactor. Results show that molasses may not be
a viable alternative because although it was able
to support 80% conversion of TCE to ethene,
steady-state operation was difficult to achieve
and maintain.

A novel cement created by carbonation of
magnesium-rich serpentine minerals will
create a more robust concrete and alleviate
CO2 production of both by reducing global
production and by sequestration. Activation in a
range of temperatures and configurations has
been tested and final testing on rapid (<1 min)
activation is being completed. Initial carbonations
using a novel carbonation reactor have been
conducted over a range of temperatures and
slurry conditions. Initial carbonation data appears
satisfactory and abundant. Activation tests
reveal that activation times need only be <1min.
Activation will be optimized and carbonations will
be conducted at larger scales.

Hometown: Los Gatos, California

Mentor: David R. Nielsen, assistant professor,
School for Engineering of Matter, Transport
and Energy
Research Themes: Energy and Sustainability
This research project focuses on designing and
developing novel and modular photobioreactor
systems for use in growing and harvesting
photosynthetic microorganisms. The success
of the novel bioreactors will be demonstrated
through significant improvements in the
growth and CO2 consumption rates among the
cyanobacteria strains tested, as well as the
efficient and effective manner by which the
reactor contents can be separated.

Ira A. Fulton Schools of Engineering | engineering.asu.edu
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Brendan Cahill, Chemical Engineering

Cody Camren, Engineering

Matthew Catlett, Mechanical Engineering

Eric Chang, Mechanical Engineering

Graduation: May 2016

Graduation: May 2015

Graduation: May 2015

Graduation: May 2015

Hometown: Scottsdale, Arizona

Hometown: Davis, California

Hometown: Lexington, Kentucky

Hometown: Tempe, Arizona

High-Throughput Screening for Strains of
Heterotrophic Bacteria that Improve the
Growth of Synechocystis sp. PCC6803

Examining Titanium Dioxide Hybrid Media
as a Treatment Solution for Removal of
Fluoride from Water

Kinetics of Spall Damage Nucleation
and Growth

Characterization of Balsa Wood Structural
Properties for Aerospace Structures

Mentor: Bruce Rittmann, regents’ professor,
School of Sustainable Engineering and the
Built Environment

Mentor: Kiril Hristovski, assistant professor,
The Polytechnic School

Mentor: Pedro Peralta, professor,
School for Engineering of Matter, Transport
and Energy

Mentor: Timothy Takahashi, professor of practice,
School for Engineering of Matter, Transport
and Energy

Research Theme: Sustainability

Research Theme: Security

Research Theme: Security

Development of sorbent-based water treatment
systems could substantially reduce exposure to
fluoride and minimize the adverse health effects
caused by high fluoride concentrations found
in potable water sources of many small and
impoverished communities around the world.
Based on preliminary findings, titanium dioxide
may be suitable material for fluoride treatment.
Granular activated carbon was impregnated
with titanium dioxide using a modified published
method for synthesis of hybrid ion-exchange
resin. Preliminary characterization suggest that
new media can be fabricated to contain from
~7.9% to ~31.4% of TiO2 with minimal loss
in available activated carbon surface area and
available pore volume.

Spall damage, which can appear during high
velocity impacts in objects like aircraft and
satellites, is not fully understood quantitatively.
Previous research has shown the effects of
material anisotropy, grain size and the presence
of both intrinsic and extrinsic defects on the
nucleation of spall damage. This research will
quantify the effect of grain boundary orientation
on nucleation and growth of spall damage in
metallic materials by shock loading bicrystal
samples with misorientations known to localize
spall damage from previous experiments.
Equipment to perform shock experiments have
been set up and tested and a furnace is being
modified for bicrystal growth.

With the rise in popularity of small unmanned
aerial vehicles (UAV’s), there is a need for
standards in the material properties of common
UAV structural materials in order for these
aircraft to meet federal code. Balsa wood is
particularly prevalent in UAV’s due to its high
strength and elasticity to weight ratio. A tensile
test methodology was designed in order to
test different geometries of balsa in varying
grain directions. Preliminary tests will identify
the optimal balsa supplier for consistency and
strength. A full set of data will then be collected
to fully characterize its strength properties.

Research Theme: Energy
The purpose of this research is to identify strains
of heterotrophic bacteria that promote or inhibit
growth of cyanobacteria in order to optimize
photobioreactor culture conditions with the
goal of increasing biomass production for the
sustainable production of biofuels. Synechocystis
is grown in co-cultures with heterotrophic
bacteria, and growth rates are measured using
the optical density. The heterotrophic strain that
has been tested most in depth, Pseudomonas
stutzeri, has shown only minor inhibiting effects
on the growth of Synechocystis. Further research
is needed to expand knowledge on the effects of
other heterotrophic bacteria.

Wai “Sally” Cheung, Electrical Engineering

Rishi Choksi, Materials Science
and Engineering

Katelyn Conrad, Biomedical Engineering

Joshua Conter, Engineering
Graduation: December 2015

Hometown: Chandler, Arizona

Graduation: May 2016

Graduation: May 2015
Hometown: Gilbert, Arizona

Hometown: Las Cruces, New Mexico

Synthesis of ZnO Nanoparticles Used
for Nanowire-Based UV Detectors in
Transparent Electronics

Reduction of Silicon Fracture in Lithium Ion
Batteries Using Pickering Emulsions

The Development of Biomuscles
in Prosthetics

Driving Pattern Recognition Algorithm
(DPRA) Based Control Strategy for Fuel Cell
Hybrid Electric Vehicle

Graduation: May 2017

Hometown: Tempe, Arizona

Mentor: Hongbin Yu, associate professor,
School of Electrical, Computer and
Energy Engineering

Mentor: Hanqing Jiang, associate professor,
School for Engineering of Matter, Transport
and Energy

Research Theme: Energy

Research Theme: Energy

Flexible and transparent electronics have gained
interest for their ability to create devices with
functionalities such as conformable designs with
visible transparency. In this work, a method of
growing zinc nanoparticles is discussed which
yields better fabricated properties. The original
methodology for growing the ZnO nanowires was
no longer yielding desired results, so alterations
were made. By changing the location of the
substrates, long vertical particles were grown
instead of the previous undesired morphology.
Once high quality ZnO nanoparticles are grown,
they can be transferred onto a substrate to
further improve transparent and flexible UV
detector electronics.

This research aims to investigate opportunities to
reduce anode degradation during the operation
of silicon based lithium-ion batteries via novel
emulsion techniques. Degradation occurs due to
silicon’s significant volume expansion during the
charging/discharging cycle, leading to fracture.
Carbon nanotubes (CNTs) were used to create
Pickering emulsions containing a slurry of silicon
and other binders. The slurries were sonicated
and then analyzed using a confocal microscope.
The ideal ratio of CNTs to silicon that were
needed to obtain the correct form of emulsions
had to be determined. The next step is to coat
the emulsions onto electrodes to fabricate
the batteries.

Mentor: Jeffrey La Belle, assistant professor,
School of Biological and Health
Systems Engineering

Mentor: Abdel Ra’ouf Mayyas, assistant professor,
The Polytechnic School

Research Theme: Health

Research Theme: Energy

The objective was to design and build a second
prototype of a prosthetic finger, utilizing nitinol
actuators, which would allow for more dexterity
than that of current prosthetics and be more
biomimetic than the previous hand prototype.
To do so, an artificial finger was constructed to
emulate the bones and muscles of the hand.
Various polymers were investigated for use as
cartilage in the design, and Mimics software
was utilized to model the bones. Future studies
include constructing the remainder of the hand
and investigating the use of electromyography
to control the hand and pressure sensors to
provide feedback.

The objective of this study is to design and
implement a fuzzy logic based controller using a
Driving Pattern Recognition Algorithm (DPRA),
with the aim of improving the fuel economy
of fuel cell hybrid electric vehicles as well as
extending the life of a fuel cell. The study is
performed using Matlab/Simulink to create a high
fidelity model for a fuel cell powered vehicle with
a traditional thermostatic control strategy. Initial
results show a slight improvement in the energy
usage. Next is to incorporate the DPRA. EPA
driving schedules will be implemented to validate
the DPR algorithm in HiL configurations.
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Meera Doshi, Biomedical Engineering

Nick Drake, Aerospace Engineering

Bryan Duarte, Software Engineering

Brianna Duong, Aerospace Engineering

Graduation: May 2017

Graduation: December 2015

Graduation: May 2016

Graduation: May 2016

Hometown: Tempe, Arizona

Hometown: Phoenix, Arizona

Hometown: Queen Creek, Arizona

Hometown: Chandler, Arizona

Development of a Multimarker Biosensor
Using Impedance-Time Technology with
Glucose and Interleukin 12

Characterization of Helicopter Blade Tip
Vortex Phenomena

Audio Exploration of Bitonal and Line Art
Images for the Blind

Mentor: Valana Wells, associate professor,
School for Engineering of Matter, Transport
and Energy

Mentor: John Femiani, assistant professor,
School of Computing, Informatics and Decision
Systems Engineering

Digital Image Correlation of Kink Bands
During 3-Point Bending of Polymer
Matrix Composites

Research Theme: Security

Research Theme: Health

The purpose of this investigation is to
computationally investigate instabilities appearing
in the wake of a simulated helicopter rotor.
Existing data suggests further understanding of
these instabilities may yield design changes to
the rotor blades to reduce the acoustic signature
and improve the aerodynamic efficiencies of the
aircraft. Theoretical test cases of a single-bladed
rotor have been run to investigate the causes and
types of wake instabilities. Evaluation of results
suggests a wake structure sensitive to both
computational and physical disturbances; thus
extreme care must be taken in constructing grids
and applying boundary conditions when doing
wake computations.

The aim of this work is to provide a noninstrusive
method for blind individuals to explore black
and white line art images using audio feedback
to depict linear features. The solution is to
incorporate an accessible and interactive method
for exploring graphs, shapes and images using
audio feedback to describe direction, transition
and length of the lines that represent objects.
A program capable of processing black and
white images will be developed. The next step
is to develop algorithms that will attach audio
feedback to this image processing to produce
high quality and intelligible information making
visual images accessible to the blind.

Mentor: Jeffrey La Belle, assistant professor,
School of Biological and Health
Systems Engineering
Research Theme: Health
For quick diagnosis, continuous monitoring
and personalized healthcare, it is necessary to
design biosensors with point-of-care technology
that simultaneously measure concentrations of
multiple biomarkers. Optimal binding frequencies
of individual biomarkers have been found using
electrical impedance spectroscopy; impedancetime technology allows multimarker sensor
development by identification of optimal time
in biomarker concentration measurement. This
technology was used to examine interference
and interaction within a system of glucose and
interleukin 12, two well-characterized biomarkers.
This will allow for establishment of criteria in
designing a multimarker sensor detecting and
measuring both biomarkers. This design can
be applied to other biomarker systems, since
health care issues frequently entail detection and
measurement of multiple biomarkers.

Mentor: Pedro Peralta, professor,
School for Engineering of Matter, Transport
and Energy
Research Theme: Security
The purpose of this research is to evaluate
micro-scale digital image correlation of kink
bands during 3-point bending of polymer matrix
composites to acquire statistical data of strain
measurement inside the kink bands. By applying
a very fine speckled pattern onto the samples, the
displacement of the speckles can be measured
to calculate the strain, which will give more
quantifiable details on the failure mechanisms of
polymer matrix composites. Future work includes
the testing of different polymer matrix composites
and the development of a finite element modeling
technique to model the plastic microbuckling and
axial splitting of the fibers.

Blaine Farber-Schaefer,
Mechanical Engineering
Graduation: May 2017
Hometown: Oceanside, California
Convection Cycler
Mentor: Bradley Rogers, associate professor,
The Polytechnic School
Research Theme: Sustainability
Energy is lost all around us, in the form of motion,
combustion and heat. The Convection Cycler
aims to recapture and convert the energy lost
to heat into usable electrical energy by taking
advantage of buoyant forces and inducing an air
flow. The tests isolate the individual convection
path in order to analyze all unknown variables
and their relation to the net velocity of the air.
The shape, diameter, scale, heat differential and
exposed surface area all influence the machines
efficiency, and by further modeling these
relations, the Cycler’s efficiency will improve.

Trenten Fleetham, Electrical Engineering

Neil Flippin, Engineering
(Electrical Systems)

Thomas Fou, Electrical Engineering

Hometown: Gilbert, Arizona

Graduation: May 2016

Hometown: Gilbert, Arizona

Single Doped White Organic Light Emitting
Diodes (WOLEDs)

Solar Battery Charger

Graduation: May 2017

Mentor: Jian Li, associate professor,
School for Engineering of Matter, Transport
and Energy
Research Theme: Energy
Current estimates suggest that replacing
inefficient lighting with high efficiency solid
state lighting sources could save 300TW-hr
of electricity over the next two decades. This
research aims to advance this ambitious goal
through the development of single-doped white
organic light emitting diodes. The researchers
studied the effect of molecular structure and
device design on the efficiency, emission
color and operational lifetime. Ultimately, they
fabricated a series of devices with external
quantum efficiencies over 25% and device
operational lifetimes of thousands of hours.
Continued study will focus on novel transport
materials and solution processed techniques to
further advance this technology.

Graduation: May 2016

Hometown: San Leandro, California

Synthesis of ZnO Nanostructures

Mentor: Nathan Johnson, assistant professor,
The Polytechnic School

Mentor: Hongbin Yu, associate professor,
School of Electrical, Computer and
Energy Engineering

Research Theme: Sustainability

Research Theme: Energy

The goal for this project is to phase out
disposable batteries in the developing world by
providing a more efficient means of charging
reusable batteries, essential to communities who
lack some form of a power grid. By implementing
a low voltage, highly efficient portable electrical
system capitalizing on solar energy, communities
in the developing world will have clean and
efficient access to electricity.

ZnO nanostructures have useful applications in
small scale electronics, so it is important to find
reliable methods to synthesize desired structures
(e.g. nanowires, nanosheets). A common method
for growth is to vaporize a ZnO source in a
furnace from which the vapor grows on catalysts
on a silicon substrate. Many researchers have
explored different metals to use for catalysts,
different temperatures for the growth, different
growth times, etc. From them, there are now
reliable parameters and methods to use to
grow nanobelts, nanowires and more. However,
research can still find more efficient or cheaper
methods that work just as well.
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Ryan Frost, Mechanical Engineering

Nancy Fujikado, Chemical Engineering

Cameron Gardner, Biomedical Engineering

Alison Gibson, Aerospace Engineering

Graduation: May 2016

Graduation: May 2015

Graduation: May 2015

Graduation: May 2015

Hometown: Harvard, Massachusetts

Hometown: Irvine, California

Hometown: Mesa, Arizona

Hometown: Phoenix, Arizona

Sensorimotor control of gait: A study
of the interplay of visual and
proprioceptive feedback

Portland Cement Replacement and CO2
Sequestration Through Carbonation of
Mechanically-Activated Wollastonite

Isolation and Testing of Synthetic
Transcription Factors

Mentor: Panagiotis Artemiadis, assistant
professor, School for Engineering of Matter,
Transport and Energy

Mentor: Hamdallah Bearat, adjunct faculty,
School for Engineering of Matter, Transport
and Energy

Research Theme: Health

Research Theme: Health

The objective of this research was to investigate
the interplay of visual anticipation and
proprioceptive feedback in human gait. Subjects
walked on a treadmill capable of altering floor
stiffness while wearing a virtual reality headset.
In the virtual world, subjects approached virtual
sand patches and upon stepping on them,
experienced a physical change in floor stiffness.
Not all patches resulted in a change in floor
stiffness. Subject’s gait kinematics were found to
change when these oddities occurred. The next
step is to alter the experiment to ensure that the
subject has more confidence in when to expect a
stiffness change.

The purpose of finding a Portland cement
replacement is to decrease the levels of CO2
emissions in our atmosphere, while creating
a more sustainable form of cement that can
withstand environmental obstacles. In this case,
the mineral Wollastonite (CaSiCO3) is the key
ingredient utilized to obtain the perfect recipe.
The first step involves mechanically activating the
Wollastonite and achieving an ideal amorphous
structure. Mechanically-activating CaSiCO3
prior to carbonation favors the formation
of calcite. Following this is the carbonation
of these samples. By evaluating these final
samples, we can designate which samples will
bear the conditions we predict will encompass
it. Afterwards, through XRD analysis we can
determine which is more suitable and applicable
as a concrete substitute.

Mentor: Karmella Haynes, assistant professor,
School of Biological and Health
Systems Engineering
Research Theme: Health
Chromatin is the combination of DNA and
proteins that comprise human chromosomes.
The structure of chromatin controls the
expression of genes for cell development and
sets gene transcription profiles that allow specific
phenotypes to arise from genetically identical
cells. This project seeks to examine how synthetic
transcription factors bind the repressive trimethylhistone H3 lysine 27 signal (H3K27me3) and
influence gene expression. A combinatorial library
of synthetic transcription factors has been built to
determine how reengineering the protein affects
methyl-histone target binding. These recombinant
proteins have been purified to examine the
binding strength of the proteins to histone
tail ligands.

Travel Grant
Cross-Modal Feedback For Object
Recognition During Closed-Loop
Control Tasks
Mentor: Panagiotis Artemiadis, assistant
professor, School for Engineering of Matter,
Transport and Energy
Research Theme: Health
As brain-machine interfaces and neuroprosthetics advance, there is a high need
for sensor and actuation mechanisms that
can provide haptic feedback to the user. This
project involved the development, integration
and analysis of a novel feedback architecture
where haptic information during neural control
of a prosthetic hand was perceived through
auditory signals. Previous research confirmed
its learnability, so the current experiments
investigated which frequency map is most
optimal in helping users differentiate between
objects. Results show that users are able to use
audial feedback alone to discriminate between
objects, providing support for the feasibility and
practicality of the cross-modal feedback method.

Davis Gilton, Electrical Engineering

Zachary Gordon, Chemical Engineering

Michael Granato, Mechanical Engineering

Ben Havens, Civil Engineering

Graduation: May 2016

Graduation: May 2015

Graduation: December 2014

Graduation: December 2015

Hometown: Boise, Idaho

Hometown: Scottsdale, Arizona

Hometown: Denver, Colorado

Hometown: Lewiston, Idaho

Performance Prediction from Structural
Neural Indicators

Synthesis of Nanostructured Materials for
Solid-State Lithium-Ion Battery Electrolytes

Tools for Alternative Energy Education

3-D Modeling of Self Sustaining Tower via
Complex Imaging Software

Mentor: Visar Berisha, assistant professor,
School of Electrical, Computer, and
Energy Engineering

Mentor: Candace Chan, assistant professor,
School for Engineering of Matter, Transport
and Energy

Research Theme: Health

Research Theme: Energy

Prediction of performance, based on neural
indicators, would be a powerful tool for many
fields, including intelligence, academia, sports
and the mental health industry. Being able to
determine, from brain structure, the ability of a
subject to perform a particular task would provide
predictive power that is currently unreachable.
This project begins by attempting to determine
neural markers for a number of cognitive tasks,
including linguistics. Currently, a number of neural
markers have been identified from subject MRIs,
and the same MRIs have been segmented using
the Freesurfer software package. Going forward,
a predictive model will be created using linear
regression methods to identify relevant brain
structure indicators and predict performance on a
number of cognitive tasks.

Lithium-ion batteries, the rechargeable battery
of choice for mobile phones, laptops, hybrid
vehicles and other portable electronics, have an
inherent safety hazard due to a highly reactive
and flammable liquid electrolyte. The goal of
this project is to synthesize nonflammable solid
electrolytes to improve the safety of LI batteries.
The focus has primarily been to synthesize a
promising solid electrolyte, Li7La3Zr2O12 (LLZO),
in a nanostructured form for enhanced ionic
conductivity by templating the material on
various types of fiber paper. Future work involves
testing of nanocellulose as a template as well as
performing conductivity measurements on the
nanostructured LLZO.

Mentor: Nathan Johnson, assistant professor,
The Polytechnic School
Research Theme: Education
This engineering education research included
the design, development and construction of
educational demos for college level engineering
students studying alternative energy. A total of
three demos have been designed, one from each
of the following areas: wind power, solar power
and hydropower. Each demo is hands-on, and
has been designed to show the effects of varying
technical and environmental conditions, power
output and system efficiency. Future work could
consist of better data acquisition techniques and
more demos for other alternative energy devices.

Mentor: Keith Hjelmstad, professor,
School of Sustainable Engineering and the
Built Environment
Research Theme: Sustainability
The intent of The Tall Tower project is to create
a feasible model of a 20 kilometer tall structure
with the purpose of launching rockets at a
reduced cost. The basic concept was fostered
on verifying the idea that it is possible to build
something this extravagant using only the
materials we currently have access to today. From
these initial steps, the project has become a
cornerstone of breakthrough constructional and
sustainable concepts such as welding in extreme
sub-freezing temperatures and attempting to
harness the jet stream’s wind energy blowing at
speeds of more than 400 kilometers per hour.
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Michael Heeb, Mechanical Engineering

Andrew Heiman, Electrical Engineering

Carissa Henriksen, Biomedical Engineering

Stephen Hermens, Chemical Engineering

Graduation: December 2014

Graduation: May 2014

Graduation: May 2016

Graduation: May 2015

Hometown: Gilbert, Arizona

Hometown: Casa Grande, Arizona

Hometown: Chandler, Arizona

Hometown: Phoenix, Arizona

Capability Testing of Flexible Fingered
Robot Hand

Understanding Making and Making
Communities

Implantable Multimarker Diabetes Sensor

Mentor: Panagiotis Artemiadis, assistant
professor, School for Engineering of Matter,
Transport and Energy

Mentor: Micah Lande, assistant professor,
The Polytechnic School

Mentor: Jeffrey La Belle, assistant professor,
School of Biological and Health
Systems Engineering

Sustainable Soil Improvement via Abiotic
Carbon Dioxide Sequestration

Research Theme: Education

Research Theme: Health

This research seeks to understand the maker
community and how it relates to engineering.
Participants at flagship Maker Faires have been
interviewed about their projects and work, and
attendees have been asked to define making and
engineering. Analysis underway has identified
both interesting similarities and differences
in general conceptualizations of what these
activities mean for people. This is a part of a
larger study that is exploring the educational
pathways of adult and young makers.

The purpose of this project is to create a flexible
diabetes sensor that may be inserted into the
bloodstream and be able to detect the levels of
different diabetes markers (e.g. glucose, insulin)
at once, leading to a more accurate sensor that is
easy for the patient to use. Using A.C. impedance
spectroscopy, the concentration measured in
different dilutions can be recorded. A workable
method has been developed that has proved the
usage of Indium Tin Oxide (ITO) as the substrate.
So far, one marker has been successfully
measured. Next steps include measurement of
two or more markers at once.

Research Theme: Health
Is a flexible-fingered design a more useful
form of robotic hand prosthesis than those
that are currently on the market? A new, nonanthropomorphic robot hand with flexible fingers
was tested against the iLimb, a robotic hand
that is available to many amputees. Experiments
were constructed that tested the two hands’
dexterity when handling several common objects
in an adaptation to the commonly used ‘Box
and Blocks’ experimental design. The objects
tested the grip strength, size and dexterity of
the two hands in a time-trial scenario. The iLimb
out-performed the new hand, but not enough to
justify the large cost difference.

Mentor: Hamdallah Bearat, adjunct faculty,
School for Engineering of Matter, Transport
and Energy
Research Theme: Sustainability
This project involves the optimization of
calcium hydroxide carbonation with the use
of different soil types as aggregates to create
an environmentally-friendly cement product.
Calcium hydroxide was carbonated with these
aggregates to test the suitability of using local
soils at a building site to strengthen the cement.
Test results indicate a wide compatibility with
inorganic materials as aggregates, and possibly
compatibility with certain organic materials (such
as peat). Further carbonation of larger samples
and mechanical testing is necessary to determine
if this cement can be used to replace for Portland
cement in structural applications, such as a
building foundation.

Sofia Herrera, Chemical Engineering

Garrett Heuer, Mechanical Engineering

Conrad Hom, Chemical Engineering

Eric Horton, Aerospace Engineering

Graduation: May 2016

Graduation: May 2016

Graduation: May 2015

Graduation: December 2015

Hometown: Tucson, Arizona

Hometown: Litchfield, Arizona

Hometown: Tucson, Arizona

Hometown: Puyallup, Washington

Nanocomposite Membranes for
Wastewater Recovery: New Method in
Membrane Casting

V-Speed Elevation in Europe vs. the
United States

Synthesis of Core-Shell Composite
Polymeric Ionic Liquid Particles via OneStep Pickering Emulsion Polymerization

Analysis of Extended Range TwinOperations (ETOPS) for Commercial Aircraft

Mentor: Mary Laura Lind, assistant professor,
School for Engineering of Matter, Transport
and Energy
Research Theme: Health
The goal of this research project is to create
a membrane that can withstand very acidic
environments but still be used to purify water.
The membrane would be able to withstand
these harsh conditions due to the incorporation
of a resilient impermeable polymer layer.
Nanoparticles called zeolites act as a water
selective pathway through this impermeable layer
and allow water to flow through the membrane.
If this research is successful, many more water
sources can be tapped, since the membranes will
be able to withstand hard conditions.

Mentor: Timothy Takahashi, professor of practice,
School for Engineering of Matter, Transport
and Energy
Research Theme: Energy
In Europe, it is customary for aircraft operators
to increase takeoff speeds relative to the speeds
calculated on a similarly loaded aircraft in similar
weather conditions in the United States, thus
increasing the amount of time and distance
covered by a European operated aircraft on the
runway. Several volumes of performance manuals
for various common aircraft have been obtained
for the comparison. The goal is to compare the
different operating procedures in order to better
document them in addition to finding an optimal
procedure regarding safety, noise abatement, fuel
efficiency and airframe/ engine integrity.

Mentor: Lenore Dai, professor,
School for Engineering of Matter, Transport
and Energy
Research Themes: Energy and Health
Pickering (solid-stabilized) emulsions and ionic
liquids (ILs, liquid salts at ambient) have received
increased attention due to their tremendous
applications. In this project, the novel synthesis of
polymeric ionic liquid-silica core-shell composite
particles was explored via Pickering Emulsion
polymerization. An intrinsically conducting IL
monomer was used with various anion exchanges
to create the desired hydrophobic IL monomer.
Carbon nanotubes, silicon, silica and gold
particles were tested as possible stabilizing
agents. The resulting core-shell particles are
anticipated to have unique applications due to the
charged nature of the polymeric ionic liquid and
the robustness of the inorganic shell.

Mentor: Timothy Takahashi, professor of practice,
School for Engineering of Matter, Transport
and Energy
Research Theme: Security
The objective of the research was to examine
Extended Range Twin-Operations (ETOPS)
of twin-engine passenger aircraft; particularly
looking at how ETOPS regulations are being
complied with during an aircraft’s design
and manufacture, as well as how airlines are
complying with ETOPS regulations. A flight
mission model was created to examine different
ETOPS routes flown by airlines in the current
markets served by the Boeing 777-200ER and
737-900ER. From these, it was seen that ETOPS
flights need to account for different situations
such as engine failures and loss of pressurization.
Continued work on solutions to these problems
is underway.
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Sean Howard, Mechanical Engineering

Chad Hyslop, Biomedical Engineering

David Ingraham, Mechanical Engineering

Iordan Iordanov, Chemical Engineering

Graduation: May 2015

Graduation: May 2015

Graduation: May 2017

Graduation: May 2016

Hometown: Chandler, Arizona

Hometown: Phoenix, Arizona

Hometown: Scottsdale, Arizona

Hometown: Phoenix, Arizona

Novel Shoe Device for Gait Research

Experimental Examination of
Hemodynamics in Growing
Cerebral Aneurysms

Performance Analysis of a Novel
Myoelectric Hand Prosthesis

Photocatalytic Reduction of Carbon
Dioxide into Useful Products in a Novel
Nanoparticle Fluidized Bed

Mentor: Panagiotis Artemiadis, assistant
professor, School for Engineering of Matter,
Transport and Energy
Research Theme: Health
How does mechanical pressure on the bottom
of the foot affect human locomotion? This
research project consists of creating an active
mechanical device that applies small, consistent
perturbations to subjects’ feet at different points
in the walking cycle. The timing and duration
of these perturbations are recorded alongside
electromyography data collected from subjects’
lower legs, in order to observe relationships
between the applied perturbations and
electrical activity of the leg muscles. The
results will be evaluated for their utility to gait
rehabilitation technology.

Mentor: David Frakes, associate professor,
School of Biological and Health
Systems Engineering
Research Theme: Health
The objective of the research is to better
understand how changes in blood flow might
contribute to aneurysmal formation and growth.
Three 3-D physical models of a patient specific
aneurysm at three stages of growth were
constructed. Particle image velocimetry was
utilized to obtain flow field images and flow vector
data within the aneurysms at different flow rates.
It is expected that intra-aneurysmal velocities
may be lowest at regions of cerebral aneurysm
growth. Future work could include generating
a detailed mathematical model of cerebral
aneurysm formation and growth which may help
predict aneurysm growth and enable better
treatment planning.

Mentor: Marco Santello, professor,
School of Biological and Health
Systems Engineering
Research Theme: Health
The PISA-IIT SoftHand is a novel myoelectric
hand prosthesis. Using a single actuator, the
SoftHand can control complex synergistic hand
motion that is modeled after human grasp
patterns. The SoftHand is controlled with two
non-invasive EMG sensors affixed to the user’s
forearm. This research aims to characterize
the performance of the SoftHand during basic
grasp tasks. A deeper understanding of the
strengths and weaknesses of the SoftHand is
necessary to enable continued improvement of
its performance. In this study, subjects performed
a series of grasp tasks using the SoftHand to
lift a sensored object. The data from these trials
was analyzed to better understand what caused
each grasp task to succeed or fail. Future work
will compare a subject’s performance with the
SoftHand to the performance of their native hand.

Mentor: Jean Andino, associate professor,
School for Engineering of Matter, Transport
and Energy
Research Theme: Energy
Titanium dioxide (TiO2) has the ability to
photochemically reduce carbon dioxide (CO2)
into useful products such as methane in the
presence of water vapor and UV radiation. With
the aid of a microjet TiO2 nanocatalyst was
fluidized in a novel Fluidized Bed Reactor (FBR).
The increased available surface area during
fluidization enhances the conversion of CO2 into
useful products by increasing the TiO2 surface
sites available for photocatalytic reactions.
Experimental results indicate an increase in
initial bed height by a factor of four. Further
investigation on the photoreduction of CO2 into
fuels is currently being performed.

Melissa Ip, Computer Science

Jorge Jimenez, Biomedical Engineering

Jason Kam, Electrical Engineering

Graduation: May 2017

Graduation: May 2016

Graduation: May 2015

Hometown: Chandler, Arizona

Hometown: Litchfield Park, Arizona

Hometown: Chandler, Arizona

Estimating Advanced Trio Model
Parameters to Improve Detection of De
Novo Mutations

Screening Bladder Cancer with an Ultrathin
Silicone Membrane

High Efficiency Electronics for
Space Applications

Mentor: Junseok Chae, associate professor,
School of Electrical, Computer and
Energy Engineering

Mentor: Trevor Thornton, professor,
School of Electrical, Computer and
Energy Engineering

Research Theme: Health

Research Theme: Security

The project objective is to explore the biophysical
properties of bladder cancer cells on a device
containing an ultrathin silicone membrane as a
non-invasive diagnostic tool. Two bladder cancer
cell lines were tested to verify wrinkling patterns
caused by focal adhesions. The observation of
wrinkling patterns differentiates between healthy
cells and cancer cells, which is used as a means
for detection. Current research results in wrinkle
formation as early as four hours after sample
preparation. To decrease the time of wrinkle
formation, surface modification of devices via
cell adhesion promoters are being observed and
future results will reflect these designs.

Radiation tolerant electronics have been
developed so that complex electrical systems,
such as satellites, can function in space. Trevor
Thornton’s research group develops radiation
tolerant transistors, known as MESFETs that
are fabricated at commercial semiconductor
foundries. Once returned, the electrical
characteristics of the devices are measured.
These measurements have been performed on
the latest devices from IBM’s 45-nanometer
process. Future work includes plans to
continue measurements on the latest fabricated
MESFETs and compare their performance to
previous generations.

Mentor: Jieping Ye, associate professor,
School of Computing, Informatics, and Decision
Systems Engineering
Research Theme: Health
This research seeks to improve the identification
of de novo mutations by estimating mutation
rates and trio model parameters from sequencing
of related individuals. The trio model was initially
simplified to use the multinomial distribution.
Then, the expectation-maximization algorithm
was implemented to find maximum-likelihood
estimates of the model parameters. The
parameter estimating model will be applied to
simulated data to calculate its accuracy. The
resulting program may be used as a tool to
analyze if a child has a unique mutation or if it
was inherited from the parents, which could be
helpful in diagnosing and treating mutationrelated diseases.

Ioannis Kaneris, Computer Systems
Engineering
Graduation: May 2016
Hometown: Phoenix, Arizona
Control of Prosthetic Grasp Strength Using
Audio-Feedback
Mentor: Panagiotis Artemiadis, assistant
professor, School for Engineering of Matter,
Transport and Energy
Research Theme: Health
While several anthropomorphic hand prosthetics
exist, user functionality is limited in terms of force
controls and dexterity. Recent investigations in
audio/haptic-feedback control of prosthetics
proved successful. Coupling audio-feedback
architecture with the iLimb Ultra tests the user’s
recognition of audio patterns relating to levels,
ability to match given levels of force using realtime audio-feedback in place of tactile feedback,
and the time required to reach and maintain the
given level of force. Preliminary results indicate
that users can quickly recognize audio-patterns
and control forces exerted by the prosthetic hand
with relative ease, while attaining the given levels
of force within seconds.
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Morgan Kelley, Chemical Engineering

Julia King, Chemical Engineering

Kody Klimes, Mechanical Engineering

Zachary Kopp, Civil Engineering

Graduation: May 2016

Graduation: May 2016

Graduation: May 2015

Graduation:May 2015

Hometown: Glendale, Arizona

Hometown: Prescott, Arizona

Hometown: Phoenix, Arizona

Hometown: Phoenix, Arizona

A Study of Multi-functional, Environmentally
Responsive Microgels for Engineering of
Oil-Water Interfaces

Synthesis of LTA Zeolite for Inclusion into
MoSIN Membrane

Enhanced External Quantum Efficiency of
OLEDs through Microcavity Light Extraction

Mentor: Mary Laura Lind, assistant professor,
School for Engineering of Matter, Transport
and Energy

Mentor: Jian Li, assistant professor, School for
Engineering of Matter, Transport and Energy

How does the Wax-Induced “Bee” Phase
Separation Correlate to an Understanding
of Bitumen Structure at the AsphaltAggregate Interface?

Mentor: Lenore Dai, professor,
School for Engineering of Matter, Transport
and Energy
Research Theme: Sustainability
This project focuses on the development
and application of multifunctional zwitterionic
microgel dispersions in which the particles
undergo extensive reversible volume phase
transitions in response to environmental stimuli
such as temperature and pH. These particles
are synthesized with core-shell characteristics
and can be applied toward novel interfacial
engineering by equilibrating at oil-water
interfaces, varying the interfacial tension between
salt water and crude oil phases, and selectively
uptaking or releasing surfactants commonly used
in oil-spill cleanup. These versatile particles offer
an innovative method for oil-spill cleanup and
recovery of sensitive aquatic environments.

Research Theme: Sustainability
For use as the selectively permeable component
in a molecular sieve inclusion nanocomposite
membrane for water purification purposes, Linde
Type A (LTA) zeolites were synthesized while
systematically observing the results of changing
different parameters. The product nanoparticles
were characterized using scanning electron
microscopy and x-ray diffraction spectroscopy.
It was found that a longer aging time of the
precursor gel solution during synthesis and a
higher reaction temperature results in smaller
particle sizes of the LTA zeolites. It was also
found that the aging time has no effect on the
composition or structure. Further investigation of
other parameters will be evaluated.

Research Theme: Energy
Organic light emitting devices (OLEDs) have
received large amounts of attention for their
potential uses in flexible displays as well as
solid-state lighting. In this report, distributed
Bragg reflector (DBR) microcavity structures
are explored at 492nm and 470nm wavelengths.
Increases in efficiency are observed from 25%
to 35% in the normal direction. Additionally, the
narrowing of the emission spectrum occurs as
a result of a tuned structure. These results are
caused by changes in the light extraction as a
result of the microcavity structure

Mentor: Shane Underwood, assistant professor,
School of Sustainable Engineering and the
Built Environment
Research Theme: Sustainability
Due to the viscoelastic properties of asphalt, it
would be classified as a non-Newtonian fluid. For
bitumen, a heterogeneous mixture, it is important
to understand composition at the micro-scale.
Here, Bitumen is made up of two fractions:
asphaltenes and maltenes. Asphaltenes, being
highly polar, greatly contribute to the adhesion
between a mineral aggregate surface and
the binder. At lower temperatures conditions,
the binder hardens, allowing for a more brittle
phase of the material and crack propagation to
occur. These stress induced cracks occur at the
aggregate-bitumen polar surface. Atomic Force
Microscopy is utilized to examine the surface
interaction.

Kyle Koski, Engineering
(Mechanical Engineering Systems)

Jonathan Lai, Mechanical Engineering

Alexandria Lam, Biomedical Engineering

Brett Larsen, Electrical Engineering

Graduation: December 2014

Graduation: December 2014

Graduation: May 2016

Graduation: May 2015

Hometown: Chandler, Arizona

Hometown: Glendale, Arizona

Hometown: Chandler, Arizona

Computational Generation of
Novel Microstructure

Development of an Electrochemical
Tacrolimus Biosensor

Developing a Flexible Electric Field
Imaging Blanket

Mentor: Nathan Johnson, assistant professor,
The Polytechnic School

Mentor: Jay Oswald, assistant professor,
School for Engineering of Matter, Transport
and Energy

Mentor: Jeffrey LaBelle, assistant professor,
School of Biological and Health
Systems Engineering

Mentor: David Allee, professor,
School of Electrical, Computer and
Energy Engineering

Research Theme: Energy

Research Theme: Security

Research Theme: Health

Research Theme: Security

Constructing and controlling a small-scale
thermal energy storage (TES) unit for the
residential market can (a) minimize on-peak A/C
electrical power consumption and (b) minimize
net daily electrical consumption by (c) anticipating
peak A/C loads and maximizing use of the
available thermal storage capacity. A second
generation unit has been built on the Polytechnic
Campus. It has eliminated inefficiencies of the
previous model while implementing an advanced
control system. The system has effectively shifted
energy use from on-peak to off-peak hours.
Further testing of the TES unit will identify areas
that will improve cycle efficiency.

The flexibility of 3-D printing is exploited to
investigate the role of microstructure in the
impact toughness of polymer composites. From
the virtually infinite design space attainable
by high-resolution 3-D printing, candidate
microstructures are generated by cellular
automata and fabricated by a local vendor. These
composite specimens are then compressed at
high strain rate in a split Hopkinson pressure bar
test fixture. The simulation results are compared
with finite element analysis models to provide
insight on how geometric features influence
crack propagation. From these structureproperty relations, optimized algorithms can be
investigated to speed up the design of
new composites.

Tacrolimus is an immunosuppressive drug given
to patients following solid organ transplant of the
heart, lungs, liver, or kidney in order to prevent
the body’s natural response to reject the organ.
Monitoring is critical because high levels of
tacrolimus are toxic to the brain and kidney, while
low levels allow organ rejection. The current
research is developing a filter that will enable
a sensor to more accurately measure the solid
organ transplant patient’s tacrolimus levels in
whole blood with the convenience of a simple
finger-prick.

Recently, electric field sensors have come
of interest to the military for a variety of
applications, including imaging circuitry and
detecting explosive devices. To meet this need,
the research group at the Flexible Electronics
and Display Center has developed a test board
consisting of an array of metal pads for electric
field imaging. In combination with a lockin amplifier and correlated double sampling
techniques, the board was used to image the
electric field generated by varying the voltage on
two parallel wires. Based on this success,
a larger array is currently in fabrication for
future testing.

Hometown: Tucson, Arizona
Residential Thermal Energy Control System
with Storage
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Ching Yan “Winnie” Lau,
Chemical Engineering

Anh Le, Civil Engineering

Edward LeBeau, Electrical Engineering

Mathew Lee, Chemical Engineering

Graduation: May 2015

Graduation: May 2015

Graduation: May 2017

Graduation: May 2016

Hometown: Ho Chi Minh City, Vietnam

Hometown: Phoenix, Arizona

Hometown: Fountain Hills, Arizona

Effect of Temperature Cycling on the
Coefficient of Thermal Expansion of
Asphalt Concrete

Optimization of Silicon Substrate Thinning
Process, and Optimization of Texturing to
Increase Light Trapping on Silicon Solar
Cells Using KOH

Passivation of Silicon Surfaces Using Novel
Spray Pyrolysis of Aluminum Oxide

Hometown: Hong Kong, China
Synthesis of Latex Membranes with
Polyamide Particles for Reverse
Osmosis Applications
Mentor: Mary Laura Lind, assistant professor,
School for Engineering of Matter, Transport
and Energy
Research Theme: Sustainability
With the ever-growing demand for clean drinking
water, reverse osmosis is highly sought out for
its ability to separate pure water from saltwater
through a semi-permeable membrane. Biofouling,
the undesired accumulation on wetted surfaces,
often occurs on the membrane during reverse
osmosis, which results in higher energy inputs
and greater costs. Due to these setbacks, a latex
method requiring interfacial polymerization of
m-phenylenediamine (MPD), trimesoylchloride
(TMC) and Isopar G and centrifugal purification
to form spherical polyamide particles is studied.
Changes in the synthesis method have been
made to further improve the particles’ geometry
for high performance latex membranes.

Mentor: Shane Underwood, assistant professor,
School of Sustainable Engineering and the
Built Environment
Research Theme: Sustainability
Coefficient of thermal expansion (CTE) is one
key component in asphalt pavement quality and
lifespan as it dictates behaviors of asphaltic
material. The objective of this study is to
investigate the change in the CTE value when
asphalt concrete (AC) undergoes temperature
cycling. A simplified model of the Asphalt Thermal
Cracking Analyzer (ATCA) has been developed
and connected to a temperature chamber where
the temperature is programed to cycle. One free
to expand and one restrained sample are tested
simultaneously and the graphs of CTE versus
time are plotted. To increase the credibility of
this study, future work should focus on different
temperature ranges and other types of AC to find
a relationship between CTE and other properties
of the material.

Mentor: Stuart Bowden, associate professor,
School of Electrical, Computer and
Energy Engineering
Research Theme: Energy
The project objective was to thin and texture
a silicon wafer. A superior wafer will have
a thickness of 50μm, a small radius of
curvature and low reflectance. Twelve different
combinations of KoH temperatures and
concentrations were tested to find the fastest
etch rate. After that, reflectance was tested
before and after texturing. It was discovered
that the etch rate increased with temperature.
Surprisingly, the fastest etch rate was 5.44μm/
min at 20% concentration of KoH, rather than
a higher concentration of KoH. In addition, the
reflectance of the textured wafers dropped 34%
at some optimal wavelengths.

Mentor: Meng Tao, professor,
School of Electrical, Computer and
Energy Engineering
Research Theme: Energy
The objective behind this research is to develop
a cost-effective, safe and simple method to
passivate silicon for use in silicon solar cells.
The first stage of research involves testing the
method on soda lime glass for desired film
quality and thickness. The second stage is aimed
to investigate the film’s effect on silicon. Thus
far, aluminum oxide films have been deposited
onto glass substrate. After depositing and
characterizing the samples, it was found that
lower temperatures are required to improve film
quality. After refining a few more parameters,
the experiments will continue on silicon with
repeatable quality results.

Fabricio Lima Barbosa, Civil Engineering

Kevin Nan Lin, Chemical Engineering

Ivan Lopez-Castrillo, Civil Engineering

Channing Ludden, Mechanical Engineering

Graduation: December 2015

Graduation: May 2016

Graduation: May 2016

Graduation: May 2015

Hometown: Bahia, Brazil

Hometown: Shanghai, China

Hometown: Guaynabo, Puerto Rico

Hometown: Wells, Maine

Characterizing Phase Change Material
in the Microstructure Development
of Cementitous Systems Containing
Supplementary Cementitous Materials
(SCM’s)

Anionic Amikagel Microbeads for
Anticancer Drug Loading and Release for
Trans Arterial Chemoemblisation

Urban Meteorological Flux Measurements
Using a New Mobile Platform

Nuclear Reactor Fuel Heat
Transfer Modeling

Mentor: Enrique Vivoni, associate professor,
School of Sustainable Engineering and the
Built Environment

Mentor: Keith Holbert, associate professor,
School of Electrical, Computer and
Energy Engineering

Research Theme: Sustainability

Research Theme: Energy

The purpose of the investigation is to understand
the relationship between different types of
urban landscaping and their meteorological
flux measurements in urban environments.
Throughout the semester, many important ASU
officials have been contacted in order to receive
the necessary documentation and authorizations
in order to proceed with the mobile tower set-up
process. Once all of these have been gathered
and processed, the data gathering process
will commence for the research investigation.
For the Spring 2015 semester, the necessary
documents have already been gathered in order
to commence the data-gathering process much
easier in the semester.

Traditional analytical solutions of the timedependent heat equation assume material
properties do not vary with temperature and
position. The exact temperature distributions
inside of different nuclear fuel geometries
were determined numerically in Matlab. Heat
transfer equations were solved using Matlab’s
partial differential equation (pdepe) solver for
spherical and cylindrical geometries. Steadystate and transient profiles were generated with
the ability to vary material properties, such as
density, specific heat and thermal conductivity,
as a function of temperature and position. Future
design of new fuel geometrics or materials
can be easily analyzed utilizing the approach
developed in this research work.

Mentor: Narayanan Neithalath, associate
professor, School of Sustainable Engineering
and the Built Environment
Research Theme: Sustainability
The objective of this research is to investigate
the use of microencapsulated phase change
materials (PCMs) as a means of reducing thermal
cracking during the hydration of concrete.
Observation of the microstructural changes when
high volumes of PCM (0-30%) are used is also
addressed. A paraffin based microencapsulated
PCM with a phase change temperature of 23 ±
3° C has been used. Future work will study the
rate and extent of heat evolution during hydration
as well as the use of Metakaolin (SCM) as a
partial cement replacement material in an attempt
to improve the strength of the cement paste.

Mentor: Kaushal Rege, associate professor,
School for Engineering of Matter, Transport
and Energy
Research Theme: Health
The primary objective of this research is to
generate amikagel microbeads and explore their
utilization as novel drug/gene delivery vehicles
for Trans Arterial Chemoemblisation (TACE). We
hypothesized that abundant hydroxyl and amine
groups present on Amikagel microbeads could be
utilized for drug/gene conjugation and release.
The first goal of the research was to successfully
generate amikagel microbeads. We used
emulsion polymerization technique to generate
amikagel microbeads. The process was modified
to reduce batch-batch variations in the production
of Amikagel microbeads. Amikagel microbeads’
diameters were measured using phase contrast
microscopy and was statistically analyzed using
one-way ANOVA. In the future, research will
focus on the chemical modification of Amikagel
microbeads to support the binding and delivery of
anticancer drugs/genes.
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Jenna Lynch, Mechanical Engineering

Aldin Malkoc, Biomedical Engineering

Elan Markov, Chemical Engineering

Graduation: May 2015

Graduation: May 2016

Graduation: May 2016

Hometown: Phoenix, Arizona

Hometown: Phoenix, Arizona

Hometown: Phoenix, Arizona

Graduation: May 2017

Using Optimization Techniques in
Probabilistic Based Methods for
Sustainable Engineering Designs

Geographic Network Analysis for Law
Enforcement Activities

Characterization of Impact Shock Waves in
Copper using Complex Surface Geometry
Mentor: Pedro Peralta, professor,
School for Engineering of Matter, Transport
and Energy
Research Themes: Security and Energy
This project measures the strength of copper
subjected to extreme loads and strain rates
produced from impacts leading to shock waves.
Specially designed sample geometries will
provide a practical method to evaluate the
dynamic evolution of the amplitude surface
ripples on the samples. This is then related
to material strength using well-established
models. Sinusoidal ripples have already proven
to be a challenge to laser diagnostics due to
significant light loss. Therefore, square ripples
with a ramp between the top and the valleys
of the ripples was designed and implemented.
The characterization results will improve
understanding of material strength under
dynamic loads.

Travel Grant
The Development of an Oligonucleotide,
Label-Free Electrochemical Impedance
Based Point-of-Care Technology
Mentor: Jeffrey LaBelle, assistant professor,
School of Biological and Health
Systems Engineering

Daniel Martin, Computer Systems
Engineering
Hometown: Phoenix, Arizona

Mentor: Subramaniam Rajan, professor,
School of Sustainable Engineering and the
Built Environment

Mentor: Ross Maciejewski, assistant professor,
School of Computing, Informatics, and Decision
Systems Engineering

Research Theme: Sustainability

Research Theme: Security

For many engineering problems, a better
structural design can be created by using
computer models in order to mathematically find
the optimal solution to best suit a certain set of
criteria. Here, these models will be created using
techniques from the mathematical branches of
optimization and probability. This model will be
tested using load tests on a cantilever beam to
better understand what models accurately depict
engineering phenomena. Then, this will be used
in order to more accurately use future models to
predict the performance of engineering designs.

In the field of security, geographic information
is vital for law enforcement agencies to detect
trends among criminal incidents and determine
appropriate resource usage in a response.
Therefore, the goal of this project is to explore
how geographic analysis of crime data can be
used to optimize law enforcement route planning.
A further purpose is to map gang territories to
better target violent individuals. Currently, the
program, an iOS app, displays crime events
during a specified timeframe in a given location,
as well as frequency maps and time charts.
Further directions would be to show recurring
problem areas.

Research Theme: Health
In-office diagnostics or field deployable
biosensors require more rapid and sensitive
identification methods. Current biosensors
have inherent limitations to sensitivity and
specificity due to the monovalent characteristics
of the detection method. The combination of
Electrochemical Impedance Spectroscopy
(EIS) with cooperative probes, called Tentacle
Probes™ as the capture element has shown
promise in DNA detection. The addition of EIS
allows for ultra-sensitive analyte detection and
quantification. Furthermore, high sensitivity
electrochemical detection characteristics of
EIS allow for the inexpensive manufacturing of
oligonucleotide biosensors. Future work includes
integration with sample extraction within a
close microfluidic system and work with multimarker detection.

Kimberly McGuinness, Materials Science
and Engineering

Connor McKenzie, Electrical Engineering

Brian McNamara, Electrical Engineering

Graduation: May 2015

Graduation: May 2016

Graduation: May 2016

Hometown: Phoenix, Arizona

Hometown: Phoenix, Arizona

Solar Electrolysis

Step-Based Tutoring for Linear Circuit
Analysis Courses

Hometown: Phoenix, Arizona
Novel In-Situ Transmission Electron
Microscope Sample Holder
Mentor: Peter Crozier, associate professor,
School for Engineering of Matter, Transport
and Energy
Research Theme: Energy
An in situ transmission electron microscope
(TEM) sample holder was to be designed,
allowing observation of atomic mechanisms in
solid oxide fuel cell (SOFC) electrolytes during
electrical biasing and heating. Substrate and
conducting film materials were selected, pyrolytic
boron nitride and platinum, respectively. To ensure
interfacial integrity during in-situ microscopy
conditions, samples were fabricated for
adhesion testing by thin film deposition methods.
Adhesion was only achieved through mechanical
roughening of the substrate. Continuing work
includes electrical testing and optimization
of the adhered platinum thin films and
mechanical design for the integration of the
holder into the TEM.

Mentor: Meng Tao, professor,
School of Electrical, Computer and
Energy Engineering

Catherine Millar-Haskell,
Biomedical Engineering
Graduation: May 2015

Research Theme: Energy

Mentor: Brian Skromme, professor,
School of Electrical, Computer and
Energy Engineering

This project involves discovering a more efficient,
carbonless method to manufacture and refine
raw minerals, specifically copper. The process
utilizes solar energy at peak hours of sunlight
to power electrolysis, a manufacturing process
used to separate the impurities from metals.
This system interconnects solar panels, a buck
converter and the chemical electrolysis in series
to eliminate the inefficiencies of grid power. Solar
electrolysis is a clean energy alternative to refine
copper for immediate use. Future developments
in converter technology may advance the process
of solar electrolysis.

The purpose of this research is to improve
students’ understanding of linear circuit analysis
with computer software that uses a step-based
tutoring method. Tutorials have been created for
identifying circuit elements in series and parallel
with terminals, and combining circuit elements in
series and parallel using the proper mathematical
formulas. Once the code is completed for a
simplification game, students will first convert
each inductor and capacitor to impedances, then
go on to combine the impedances and solve for
the combined impedance from the terminals.

Research Theme: Education

Hometown: Mesa, Arizona
Engineering an HA-Laminin Hydrogel to
Promote Pro-Regenerative Neural Stem
Cell Behavior in Response to Traumatic
Brain Injury
Mentor: Sarah Stabenfeldt, assistant professor,
School of Biological and Health
Systems Engineering
Research Theme: Health
Approximately 1.7 million Americans suffer from
a traumatic brain injury (TBI) each year. Current
treatments focus on the primary, or mechanical
injury, but do not address the secondary injury.
During the secondary injury, the environment
becomes relatively cytotoxic and the endogenous
response to recruit cells along the vascular
endothelial growth factor (VEGF) acts as a
signaling molecule, capable of directing neural
stem cells (NSCs) to injury site. Currently, studies
indicate that laminin and VEGF may crosstalk to
increase NSC migration. Future studies
will explore the mechanisms regulating lamininVEGF crosstalk.
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Ngoni Mugwisi, Electrical Engineering

Anoosha Murella, Materials Science and
Engineering

Christian Murphy, Software Engineering

James Nelson, Mechanical Engineering
Graduation: May 2015

Hometown: Gweru, Zimbabwe

Graduation: May 2016

Graduation: May 2015
Hometown: Chandler, Arizona

Hometown: Phoenix, Arizona

Development of a titania-based
photocatalyst for the photoreduction of
carbon dioxide to fuels in the presence of
water vapor and nitric oxide

Growth of ZnO Nanowires and Films on
Plastic Substrates

Instructional Module Development System

Effects of Energy Storage on an Arizona
Residential Solar Energy System’s ROI.

Graduation: May 2017

Mentor: Jean Andino, associate professor,
School for Engineering of Matter, Transport
and Energy
Research Themes: Energy and Sustainability
TiO2 –based catalysts are suitable for the
photoreduction of CO2 to fuels. Researchers have
established that improved product selectivity
and yields can be attained by modifying the
catalyst with copper, or by using a conductive
carbon (RGO) in the catalyst synthesis process.
The Andino Research Group has investigated
the effect of a copper modified TiO2 -RGO
composite to convert the CO2 to useful materials.
Experiments performed with this catalyst
using an in situ infrared spectroscopy method
have provided evidence of product formation.
Additional analytical tools will be used to further
identify the products of CO2 conversion over the
novel catalyst.

Hometown: Phoenix, Arizona

Mentor: Hongbin Yu, associate professor,
School of Electrical, Computer and
Energy Engineering
Research Theme: Energy
The goal behind this research is to determine
how the parameters for solution growth affect
the morphology of ZnO on plastic substrates
for possible future applications in flexible
electronics. The samples were grown on
PDMS substrates at various temperatures and
concentrations and were characterized through
optical microscopy, scanning electron microscopy
(SEM) and spectroscopic radiometry. Increasing
concentrations generally led to thicker, more
densely packed growth. Future work will be in
inkjet printing ZnO.

Mentor: Srividya Bansal, assistant professor,
School of Computing, Informatics, and Decision
Systems Engineering
Research Theme: Education
The Instructional Module Development System
(IMODS) is a web-based course design software
application that will present a framework for
representing curriculum, particularly in the
areas of STEM, and scaffold users through
the process of curriculum development.
The objective of this research project is the
translation of the underlying IMODS framework
into a rich meaningful knowledge structure in
the form of ontology. Semantic technologies
are being used to dictate a course design
process in conformance with the underlying
framework and provide feedback on omissions
and inconsistencies in course design and the
alignment of various course components.

Mentor: Kristen Parrish, assistant professor,
School of Sustainable Engineering and the
Built Environment
Research Theme: Energy
This research assessed the effect of energy
storage and different utility plans on an Arizona
residential solar energy system’s return on
investment (ROI). This was achieved by
performing a literature review and securing a
professional estimate of the cost of a residential
solar energy system. Data from the literature,
along with the estimate, a consumption profile
for an Arizona residence and a load profile for
an Arizona solar energy system were used to
determine the final ROIs. These ROIs showed
that adding energy storage did not improve the
ROI for residential solar energy systems.

Miranda Ngan, Chemical Engineering

Neel Pendyala, Biomedical Engineering

Richard Phan, Chemical Engineering

Alexandra Porter, Computer Science

Graduation: May 2015

Graduation: May 2017

Graduation: May 2016

Graduation: May 2017

Hometown: Chandler, Arizona

Hometown: Chandler, Arizona

Hometown: Peoria, Arizona

Hometown: Albuquerque, New Mexico

Iodide-Based Ionic Liquids for
Seisometer Development

Non-viral Gene Delivery of Therapeutic
Plasmids using Lipid-conjugated
Aminoglycoside-based Polymers

Understanding Nucleation and Growth
of Sn Whiskers in Thin Films via Kinetic
Monte-Carlo Simulations

Personal Visualization for Dietary Analysis

Mentor: Kaushal Rege, associate professor,
School for Engineering of Matter, Transport
and Energy

Mentor: Yang Jiao, assistant professor,
School for Engineering of Matter, Transport
and Energy

Research Theme: Health

Research Theme: Energy

A new library of aminoglycoside-based
polymers that were subsequently conjugated
with lipid groups shows potential in delivering
genes of cancer therapeutic value. A series of
transfection experiments were conducted to
test the ability of these aminoglycoside-based
polymers in delivering plasmids expressing
therapeutic proteins, including p53 and RB1,
to murine bladder cancer cells (MB49). In
conducting these transfection experiments,
various conditions, including the polymer-to-DNA
mass ratio and gene dose, were manipulated
and optimized to increase the transfection
efficacy of the aminoglycoside-based polymers.
Further experimentation will involve using these
aminoglycoside-based polymers to deliver
plasmids expressing other therapeutic proteins.

The objective of the proposed research is
to systematically investigate the formation
of whisker nucleus by coupling different
mechanisms for grain boundary migration
and the growth process of whiskers in Sn thin
films via kinetic Monte-Carlo simulations. The
formation of a computational code and then
the development of the code to predict grain
boundary movement are critical to the overall
understanding. Simulations are currently being
run to see if the computational codes showcase
a reasonable prediction of grain growth in areas
in which experimental tests cannot illustrate.
Future work is to combine experimental data with
computational methods for cross-reference.

Mentor: Lenore L. Dai, professor,
School for Engineering of Matter, Transport
and Energy
Research Theme: Sustainability
Iodide-based ionic liquids and ionic liquid
mixtures were characterized using rheometer and
differential scanning calorimetry to determine
their performance as novel electrolyte solvents to
replace traditional water in a seismic sensor to be
used beyond Earth. Ionic liquids provide superior
thermal stability, which is critical for space
applications. Differential scanning calorimetry
showed that the [Bmim][I] and water mixture had
a glass transition temperature of -20.03°C while
pure [Hmim][I] had a glass transition temperature
of -76.03°C. Future work includes further
characterization and perhaps the investigation of
other ionic liquids.

Mentor: Ross Maciejewski, assistant professor,
School of Computing, Informatics, and Decisions
Systems Engineering
Research Theme: Health
Obesity is becoming a critical issue, but tracking
and visualization of dietary habits can help
people make healthier choices. Current nutrition
applications provide limited visualization and
require users to invest time inputting food items
individually. The application created in this
project incorporates and integrates multiple
data input methods which minimize necessary
time investments, making users more likely to
input data consistently. These options also give
users immediate feedback on their nutrition
quality, by showing information visually with color
and images. While less detailed information is
obtained, individualized suggestions can
be provided, as well as analysis of progress
over time.
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Alan Proctor, Civil Engineering

Sana Quraishi, Chemical Engineering

Graduation: December 2014

Graduation: May 2015

Hometown: Detroit, Michigan

Hometown: Karachi, Pakistan

Potential Use of Gas-Phase OzoneTreatment to Facilitate Bioremediation of
Recalcitrant Heavy Hydrocarbons

Laser Tissue Welding with
Gold Nanocomposites

Mentor: Bruce Rittmann, regents’ professor,
School of Sustainable Engineering and the
Built Environment
Research Theme: Sustainability
Petroleum-polluted soils contain heavy
hydrocarbons that are difficult to completely
biodegrade. A pretreatment technique must be
employed to fully biodegrade all hydrocarbons.
This study tests the effectiveness of gas-phase
ozone-treatment to increase bioavailability
through partially oxygenating hydrocarbons. The
5-day Biochemical Oxygen Demand (BOD5) is
a standard test method being used to evaluate
biodegradability of organic materials. Although
ozone destroys microbes, the BOD5 experiments
reveal that the oxygen demand of ozone-treated
soils is higher than for the control sample. Thus,
the increase in bioavailability was more important
than killers of bacteria, indicating that ozone for
treatment is a viable pretreatment technique.

Mentor: Kaushal Rege, assistant professor,
School for Engineering of Matter, Transport
and Energy

Chris Raupp, Electrical Engineering
Technology

Paul Rayes, Electrical Engineering

Graduation: May 2015

Hometown: Tempe, Arizona

Hometown: Mesa, Arizona
Gradational Solar Power Optimization and
Monitoring System

Graduation: May 2015

Computer Learning Tool for Voltage and
Current Division

Mentor: Scott Pollat, lecturer,
The Polytechnic School

Mentor: Brian Skromme, professor,
School of Electrical, Computer and
Energy Engineering

Research Theme: Health

Research Theme: Security

Research Theme: Education

In a world where post-surgical leak remains a
major concern for both surgeon and patient,
Laser Tissue Welding (LTW) serves as a
promising suture-free surgical alternative.
This project investigates whether LTW with
gold nanocomposites can replace traditional
suturing by maintaining the tissue’s native tensile
strength and decreasing leakage rates. For
this purpose, a novel protein based sealant is
being developed using plasmonic materials, the
rheological behavior and photo-thermal response
of which have been studied. Analysis of these
characteristics allows for optimization of the
nanocomposite formulation effectiveness of
which will be determined by conducting LTW of
ruptured porcine tissue.

The objective of this research project is to
develop and analyze a new type of residential
solar tracking system used for real time data
logging. The structure used to imitate the roof
of a residential house, the data logging system
and the tracking system have all been designed
and built. The next step of this project is to do
field testing and to determine profit versus cost
analysis of implementing this type of system.
Future work can include designing a mechanical
system to move multiple modules by way of a
single motor and reducing system costs.

This project is to develop a computer learning
tool for teaching voltage and current division
in introductory linear circuit analysis courses.
Background research was done to determine
necessary concepts to cover, types of problems
students should be able to solve, and how this
topic is typically taught. The system is currently
being developed, with an interactive tutorial,
exercises and pre- and post-assessments. It
will be tested in classes during the Spring 2015
semester to determine its effectiveness and
obtain students’ opinions.

Kyle Reilly, Engineering (Electrical Systems)

Kitt Roney, Mechanical Engineering

Francesco Ruta, Civil Engineering

Mariama Salifu, Biomedical Engineering

Graduation: May 2015

Graduation: May 2016

Graduation: May 2015

Graduation: May 2017

Hometown: Phoenix, Arizona

Hometown: Scottsdale, Arizona

Hometown: Bari, Italy

Hometown: Accra, Ghana

Wireless Air Quality Monitor

Controlling Light Intensity in
Photobioreactors

Synthesis, Properties and Adsorption
Phenomena of Faujasite-Type Zeolite Filters

Mentor: David Nielsen, assistant professor,
School for Engineering of Matter, Transport
and Energy

Mentor: Narayanan Neithalath, associate
professor, School of Sustainable Engineering and
the Built Environment

Analyzing the Dependency of poly (lacticco-glycolic) acid Nanoparticle Size and
Release Profiles of Encapsulated Stromal
Cell Derived Factor-1α

Research Theme: Energy

Research Theme: Sustainability

Outdoor photobioreactors have always been
less efficient than indoor photobioreactors due
to changing variables such as temperature and
light intensity. Using smart glass, which can
change the percentage of opacity, shading of
photobioreactor contents can be kept within
appropriate light intensity levels. Using an
Arduino Uno as the control system, photoresistors
will be utilized to sense the amount of transmitted
light and adjust the smart glass accordingly. This
will allow for great yields when growing algae
or cyanobacteria and aid in reducing the loss of
efficiency due to the outdoor environment.

Three different types of FAU-type zeolite were
synthesized for porosity and compressive
strength studies. Each was made from solution of
various proportions of NaOH, NaCl and coal fly
ash heated for 24 hours at various temperatures.
The samples were submitted to FTIR and TGA
testing for material characterization. After having
confirmed that the samples were zeolite, large
quantities of the X and S varieties were produced
and then observed under a scanning electron
microscope (SEM). Several mix designs were
tested to find the ideal balance between porosity
and compressive strength. The next step will be
to engineer the filter.

Mentor: Nathan Johnson, assistant professor,
The Polytechnic School
Research Theme: Health and Sustainability
This project measures changes in air quality
across spatial and temporal domains, with a
specific focus on microclimates within the
Sun Valley. A prototype air quality monitoring
device has been developed to measure the
concentrations of particulate matter, ozone,
carbon dioxide and carbon monoxide. The
device communicates wirelessly via cell towers,
and can run off-grid using a solar PV-battery
system. It will be replicated across urban regions
for high-fidelity emissions monitoring in order
to explore the effect of anthropogenic and
environmental factors on air quality. In Spring
2015, nine additional units will be fabricated and
implementated in a high-fidelity mesh.

Mentor: Sarah Stabenfeldt, assistant professor,
School of Biological and Health
Systems Engineering
Research Theme: Health
The aim of this project was to determine how the
size of poly (lactic-co-glycolic) acid nanoparticles
affect the release of encapsulated protein over
a period of time. A size analysis was conducted
to measure the size range of the nanoparticles
and a release study was conducted to measure
the quantity of proteins released at certain time
points. Small particles released proteins faster but
over a relatively short period of time, whereas big
particles released proteins slowly over a longer
period of time. The future work for this project is
to use this information to better tune controlled
release profiles.
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Ian Saltwick, Electrical Engineering

Sumbhav Sethia, Computer Science

Jan Simper, Biomedical Engineering

Graduation: May 2016

Graduation: May 2016

Graduation: May 2016

Hometown: Cave Creek, Arizona

Hometown: Chandler, Arizona

Hometown: Scottsdale, Arizona

Origami Antenna

Teach Me How to Work: Natural Language
Model Updates and Action Sequencing

Using Public Data to Predict and Control
Stem Cell Development

Mentor: Subbarao Kambhampati, professor,
School of Computing, Informatics, and Decisions
Systems Engineering

Mentor: Karmella Haynes, assistant professor,
School of Biological and Health
Systems Engineering

Research Theme: Health

Research Theme: Health

Research Theme: Education

With the increase in the availability and
deployment of robotic technology, interaction
between humans and robots has increased
significantly. However, most interaction is still
constrained through awkward interfaces that are
forced to conform to established representations
and architectures. In this demonstration, an
initial effort at mitigating such interface issues
is presented by detailing the integration of an
automated planning system with a humanoid
Nao robot and a mobile application that enables
natural communication between the robot and
the human. This interface allows the human to
easily specify complex new information that will
help the robot execute tasks in the world.

The goal of the project was to analyze publicly
available chromatin immunoprecipitation
sequencing to identify genes that are
epigenetically modified with the H3K27me3
marker during stem cell differentiation, and
confirm that these genes are silenced under
normal conditions using human induced
pluripotent stem cells. This process consists of
gathering several thousand genes and narrowing
the list down to around 30 of the most relevant.
Once the most important genes involved in iPS
cell differentiation that have the H3K27me3
silencing marker have been identified, future
work consists of confirming that these genes are
silenced in a wet lab setting.

People accept directions, approach complex
problems and formulate solutions based on
diversity of one’s context such as disciplinary
background (technical and non-technical),
personal and professional experience, and
other factors like age and perspective, change
one’s approach to creative problem solving.
Understanding and categorizing example artifacts
that solve design problems provides insight
into the nature and complexity of solutions to
engineering problems. Design research and
engineering education research areas explore
expertise within design activities, adaptive
expertise and examples of existing design
activities used in such design clinic conditions.

Mentor: Hongyu Yu, associate professor,
School of Electrical, Computer and
Energy Engineering
Research Theme: Security
The objective of the Origami Antenna project
is to design a deformable, functional antenna
that has the capability to change its shape
(using origami design), both for antenna mobility
and performance. Initially, a lot of information
was gathered on how antennas work and why
their specific geometries lend certain traits to
their design and performance. Currently the
project is in the simulation phase where multiple
designs are created and tested using simulation
software. The goal for the future is to finalize a
suitable antenna design and actually be able to
manufacture it and test it in the lab.

Praveen Sinha, Engineering (Electrical
Systems)
Graduation: May 2016
Hometown: Gillette, Wyoming
Creative Problem Solving Across
Disciplines and Experiences
Mentor: Micah Lande, assistant professor,
The Polytechnic School

Logan Smith, Civil Engineering

Cole Snider, Mechanical Engineering

Allison Snodgrass, Chemical Engineering

Gregory Spell, Electrical Engineering

Graduation: May 2015

Graduation: May 2015

Graduation: May 2015

Graduation: May 2015

Hometown: Littleton, Colorado

Hometown: Richland, Washington

Hometown: Peoria, Arizona

Hometown: Tucson, Arizona

Impacts of Understanding Conation on
Student Satisfaction with ASU’s Civil
Engineering Program

Effect of Sputtering Conditions on the
Microstructure of Nanocrystalline metal
films

Modification of the Algae-Based Biodiesel
Growth Process

Algorithms Concerning the Movement of a
Variable-Acuity Foveal Sensor

Mentor: Thomas Seager, associate professor,
School of Sustainable Engineering and the
Built Environment

Mentor: Jagannathan Rajagopalan, assistant
professor, School for Engineering of Matter,
Transport and Energy

Mentor: Cesar Torres, assistant professor,
School for Engineering of Matter, Transport
and Energy

Mentor: Douglas Cochran, associate professor,
School of Electrical, Computer and
Energy Engineering

Research Theme: Engineering Education

Research Theme: Energy

Research Theme: Energy

Research Theme: Energy

The way academia educates engineers affects
the resources society has to solve tomorrow’s
problems. Educating engineers who have a
diversity of problem solving approaches gives the
world a variety of perspectives on how to tackle
giant societal problems like climate change.
The goal of this thesis project is to contribute
to the study of engineering education in ASU’s
civil engineering program by providing useful
data from past and present students on student
satisfaction and academic achievement. In
doing so, the project hopes to encourage
diversity among engineering students who
persist to graduation.

The purpose of this research is to determine the
parameters of the sputtering process to control
the microstructure of titanium films. Titanium films
have been synthesized with differing sputtering
parameters and the resultant microstructure has
been characterized using x-ray diffraction. The
microstructure of titanium films deposited on an
epitaxially grown silver layer on silicon substrates
has been compared with titanium films deposited
on silicon without a silver layer. The results
show that when titanium is deposited on a
silver layer, it is strongly textured. In the future,
mechanical strength of the different titanium
films will be measured.

This project’s goal is to improve the efficiency
of the algae growth to produce triacylglycerols
(TAGs), which are removed for use in biodiesel
production. This is a continuation from last year’s
FURI project. The algae biofilms grow on plates
modified last semester to fix their transport
and drainage limitations. Additionally, flow rate
was modified to improve transport limitations
preventing the algae from receiving proper
nutrition. The medium, which provides nutrients
to the algae, was also modified. The media
is recycled through the plate, increasing the
project’s sustainability. Future work will be done
to grow even biofilms consistently at high rates.

The research project is an investigation of the
estimations that may be used in optimizing an
image sensor that has a small region of high
acuity (the foveal region) surrounded by a
periphery of lesser acuity. This semester’s efforts
have involved examining a method (the Kalman
filter) that combines predictions of a target’s
position with measurements of the position
to produce new predictions. The Kalman filter
is designed for linear systems, but the foveal
sensor does not have a linear output map. TwoDimensional motion has been examined with
modifications having been made to the Kalman
filter algorithms to reflect a moving fovea. The
next step in the work is to use the statistics
carried in the filter to assign different weights to
measurements made outside of the foveal region.
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Swaroon Sridhar, Biomedical Engineering

Sanjay Srinivasan, Chemical Engineering

Mikaela Stadie, Chemical Engineering

Danielle Stevens, Mechanical Engineering

Graduation: May 2017

Graduation: May 2017

Graduation: May 2015

Graduation: May 2015

Hometown: Phoenix, Arizona

Hometown: Chandler, Arizona

Hometown: Scottsdale, Arizona

Hometown: Chandler, Arizona

Development of a Tacrolimus Drug
Biosensor Intended to Detect Blood
Tacrolimus Levels in Cardiac Transplant
Patients

Physical Characterization of a pNIPAAmbased hydrogel for the 3-D culture of
invasive Glioblastoma Multiforme

Wastewater Treatment Using Microbial Fuel
Cells with Peroxide Production

Understanding Inter-Limb Coordination Via
Ipsilateral Mechanical Perturbations Using
The Asu Variable Stiffness Treadmill

Mentor: Jeffrey LaBelle, assistant professor,
School of Biological and Health
Systems Engineering
Research Theme: Health
Organ transplant patients are prescribed
Tacrolimus, an immunosuppressant that must
be frequently measured in the blood in order to
ensure proper dosage. Absorbance spectroscopy
was used to verify dissolution and concentration
in ethanol and PBS solution for electrochemical
impedance spectroscopy (EIS). EIS was run with
target binding to immobilized Tacrolimus antibody
yielding results that suggested an optimal
binding frequency for Tacrolimus. In the future,
more EIS assays will be run to determine this
frequency with greater certainty, interferents and
non-targets will be tested to determine potential
Tacrolimus inhibitors and falsifiers, and Tacrolimus
will be tested in whole blood.

Mentor: Brent Vernon, associate professor,
School of Biological and Health
Systems Engineering
Research Theme: Health
This study evaluates the role of the conjugated
molecules Jeffamine and RGD in increasing
the LCST and accelerating dissolution of the
thermosensitive pNIPAAm copolymer, pNJ-RGD.
Cloud point characterization found the LCST of
pNJ-RGD to be 4oC higher than unconjugated
pNIPAAm, presumably due to the increased
hydrophilicity of pNJ-RGD. Rheological testing
demonstrated faster dissolution of the pNJ-RGD
gel as compared with other copolymers.
These results identify pNJ-RGD as a better
3-D model for the recollection of invasive cells
due to its rapid dissolution. Further research
goals include the characterization of hydrogel
platforms as tools for the evaluation of antiinvasive treatments.

Mentor: Cesar Torres, assistant professor,
School for Engineering of Matter, Transport
and Energy
Research Theme: Sustainability

Mentor: Panagiotis Artemiadis, assistant
professor, School for Engineering of Matter,
Transport and Energy

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 to facilitate
gray water reuse. Several materials have been
tested to determine which will provide optimal
compatibility, efficiency and cost. In addition,
these findings have been implemented into smallscale MFCs for continuous H2O2 production,
which has shown promising results thus far. In the
future, it will be crucial to analyze the advantages
and disadvantages of implementing pH control
at the cathode and determine whether it will be
used in the final design.

The objective of this project was to develop a
further understanding of inter-limb coordination
during the gait cycle through the use of one
sided mechanical perturbations and full body
weight support. An addition to the ASU Variable
Stiffness Treadmill was designed, fabricated and
assembled to apply stimuli the subject during
the mid-stance phase of the gait cycle by quickly
dropping the treadmill ramp from underneath the
subject’s left foot. Experiments were conducted
to evaluate the treadmill’s angle control system
and to prepare for future implementation of angle
perturbations on healthy subjects.

Research Theme: Health

Kevin Tao, Chemical Engineering

Claire Tilton, Civil Engineering

Sandeep Vora, Electrical Engineering

Graduation: May 2015

Graduation: December 2015

Graduation: May 2015

Hometown: Miami, Florida

Hometown: Tempe, Arizona

Hometown: Albuquerque, New Mexico

Optimizing Dialysis Buffer Conditions for
A4 Stability

An Empirical Assessment of LEED Versus
non-LEED Energy Consumption for a
University Campus in North America

Integrated Inductors

Mentor: Michael Sierks, professor,
School for Engineering of Matter, Transport
and Energy
Research Theme: Health
The research objective is to maintain the A4
nanobody stability during dialysis. Various dialysis
buffers were tested and compared, including PBS
with varying amounts of the detergent, Tween:
low, high, none. Furthermore, PBS, Tris and
HEPES, were tested and compared. PBS without
Tween was the worst for preserving A4 stability.
PBS was determined to be a better dialysis
buffer than Tris or HEPES. To find the optimum
buffer, other buffers will be tested and compared
with PBS; methods such as gravity filtration and
lyophilization will be considered as alternatives
to dialysis

Mentor: Mounir El Asmar, assistant professor,
School of Sustainable Engineering and the
Built Environment
Research Theme: Sustainability
The LEED rating system is intended to award
buildings that “save energy, use fewer resources
and reduce pollution.” This study aims to test
whether LEED buildings save energy in the
operations phase. The research objective was
accomplished by investigating LEED-certified
buildings on a university and measuring their
energy performance against non-LEED
counterparts. Preliminary data show residential
LEED buildings seem to have lower consumption,
LEED research buildings seem to use more
energy, and LEED office buildings are not
displaying major differences. However, the use
and research intensity of these buildings have
not been investigated yet, and statistical analysis
is currently being completed to verify these
preliminary conclusions.

Nolan Walker, Materials Science
and Engineering
Graduation: May 2016
Hometown: Lake Havasu City, Arizona

Mentor: Hongbin Yu, associate professor,
School of Electrical, Computer and
Energy Engineering
Research Theme: Energy
Today’s integrated chips are moving toward more
energy efficient and smaller design and the
limiting factor in that is the power electronics
in particular inductors. The first step in this
process is figuring out ways in which inductors
can be simulated and modeled. Methods for
understanding inductors comes down to circuit
simulation and modeling equations as well as
high frequency simulations. From here the next
step is to perform the simulations and find valid
inductor structures.

Nanocrystal Structure Identification Using
Computer Simulation
Mentor: Peter Crozier, associate professor,
School for Engineering of Matter, Transport
and Energy
Research Theme: Sustainability
The goal of this research is to better understand
the structure of nanocrystals used as catalysts in
hydrogen fuel production by producing computer
simulations of transmission electron microscope
(TEM) images. Experimental TEM images of
ruthenium nanocrystals have been processed,
fit to models, and simulated by JEMS software.
These simulated images were compared to
the TEM images to confirm the hypothesized
structure and orientation. Future work includes
simulating the noise/aberrations produced in
experimental TEM images and simulating
more complicated crystals with twin boundaries
and dislocations.
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Zixuan Wang, Chemical Engineering

Casey Weinstein, Biomedical Engineering

Elena Whitton, Mechanical Engineering

Jason Wickham, Chemical Engineering

Graduation: May 2016

Graduation: May 2017

Graduation: May 2015

Graduation: May 2016

Hometown: Flagstaff, Arizona

Hometown: Scottsdale, Arizona

Hometown: Tucson, Arizona

Hometown: Boise, Idaho

Photocatalytic Reduction of CO2 to Fuel
Using Novel I-TiO2 Composite

Skin-like Pressure Sensor for Incorporation
into Prosthetic Liner

Human Perception of Swarms

Mentor: Jean Andino, associate professor,
School for Engineering of Matter, Transport
and Energy

Mentor: James Abbas, associate professor,
School of Biological and Health
Systems Engineering

Anthracene-Based Mechanophores
for Damage Detection in Polymer
Matrix Composites

Research Theme: Sustainability

Research Theme: Health

The scope of this project entails utilizing
photocatalysts to convert CO2 into valuable
compounds that can be used to create other
products such as methane (CH4), carbon
monoxide (CO). Synthesis of the RGO-I-TiO2
composite was completed in this study. X-ray
diffraction (XRD) was also used to determine the
atomic and molecular structure of the crystals,
thus characterizing the material. The catalytic
surface was exposed to different concentrations
of CO2 and H2O and the products formed from
UV irradiation were identified by using Diffused
Infrared Fourier Transform Spectroscopy
(DRIFTS).

The project aims to optimize a stretchable force
sensor that can be used to help prosthetic
specialists properly fit devices to amputees’
residual limbs. Sensors have been fabricated
with the conductive gold layer in various depths
of the silicone, and tests have been performed
to optimize the sensitivity of the sensor based on
the location of the gold. Greater voltage changes
have been observed while the gold is stretched
(rather than compressed) and when it is furthest
from the center of the sensor. Future testing will
include quantifying the effect of different widths
of gold.

Mentor: Panagiotis Artemiadis, assistant
professor, School for Engineering of Matter,
Transport and Energy
Research Theme: Security
The goal of this research is to understand how
humans perceive swarms. To do this, subjects
were asked to watch various swarm simulations
while a gaze tracking device recorded the
coordinates of the subject’s gaze. These
coordinates were then compared to those of
the swarm to try and determine an area of
focus. Variations in the swarm simulation looked
to investigate the effect of different swarm
parameters on the subject’s gaze. From the
experiments it was found that only swarm speed
had a significant impact on human perception. In
addition, areas of visual focus were dependent on
the individual.

Mentor: Lenore Dai, professor,
School for Engineering of Matter, Transport
and Energy
Research Theme: Energy
The goal of this research project is to develop
an epoxy-based polymer matrix composite that
contains stress-sensitive damage detecting
mechanophores, based on an anthracene moiety.
At this stage of the project, the mechanophores
have been synthesized and successfully
dispersed into epoxy as both a dimer and a
cross-linked polymer. Compression tests were
performed and the change in the fluorescence
of the epoxy was measured. For some of
the samples, the poor reproducibility of the
experimental results need to investigated
and resolved.

Christian Wiles, Mechanical Engineering

Daniel Wilson, Mechanical Engineering

Audrey Wong, Computer Science

Graduation: December 2015

Graduation: December 2014

Graduation: May 2016

Christopher Wong, Materials Science and
Engineering

Hometown: Prairie Village, Kansas

Hometown: Brea, California

Hometown: Phoenix, Arizona

Coarse-Grained Simulation of Oil Alkanes
and Dispersants

Investigation of the Coarse-Grained
Molecular Dynamics of Polyethylene

Logging User Behavior to Assess and
Model Reading Comprehension Skills

Mentor: Jay Oswald, assistant professor,
School for Engineering of Matter, Transport
and Energy

Mentor: Jay Oswald, assistant professor,
School for Engineering of Matter, Transport
and Energy

Mentor: Erin Walker, assistant professor,
School of Computing, Informatics, and Decision
Systems Engineering

Research Theme: Sustainability

Research Theme: Security

Research Theme: Education

The objective of this project is the application of
coarse-grained modeling techniques to the oil
dispersants used after the Deepwater Horizon
spill to better understand their behavior at the
water’s surface. All-atoms simulations have
been performed on sample dispersant species
in bulk to obtain distribution functions of bonded
and non-bonded geometry. These distribution
functions will be used to create a preliminary
coarse-grained model to be refined with the
introduction of oil alkanes and salt water. Future
work will include the expansion of the sample
molecule into full dispersant species.

The goal of this research is to use computational
simulations to observe polyethylene chains reach
a high degree of crystallinity. Due to the great
size and complexity of these polymer systems,
the simulations that require an extraordinary
amount of computational power are not currently
available. In order to reduce the time and power
needed to compute these systems, we have
applied a variety of techniques to simplify them
while maintaining a realistic composition. Among
these techniques are coarse-graining, mass
scaling, and alterations to bond structure, and pair
potentials between monomers. Through further
utilization of these techniques, simulation speeds
can be increased by up to ten times allowing the
observation of full crystallization.

EMBRACE is an application that teaches
reading comprehension to English Language
Learners (ELLs), who tend to perform poorly
in school compared to native English speaking
counterparts. The goal of this research is to use
EMBRACE to identify key behaviors of ELLs that
reveal skills and misconceptions. First, logging
functionality was added to record user actions,
and the log data was cleaned and preprocessed.
Next, log data was analyzed for the number and
type of errors made, along with how these errors
change over time. Future work will implement
these techniques in real time to improve the
effectiveness of the application.

Graduation: May 2016
Hometown: Tempe, Arizona
The Characterization of Different Materials
through X-Ray Synchrotron Tomography
Mentor: Nikhilesh Chawla, professor,
School for Engineering of Matter, Transport
and Energy
Research Theme: Security
The objective of this research is to characterize
different materials’ microstructures using
x-ray synchrotron tomography. This method is
used because the sample is unharmed during
data collection, allowing external stimuli to be
applied to the material so its microstructure
can be reconstructed in four dimensions.
The microstructures of a silicon nitride and
a ceramic fiber reinforced ceramic sample
have been reconstructed in three dimensions.
Raw tomographic images of a foam sample
undergoing compression have been converted
into binary images. Future works for this
research include finite element modeling of
the foam sample.
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Jonathan Yocky, Computer Science

Jonathan Zia, Electrical Engineering

Graduation: May 2014

Graduation: May 2016

Sarah Zipp, Industrial and Organizational
Psychology

Hometown: Albuquerque, New Mexico

Hometown: San Jose, California

Localization of Physical Actor in Embodied
Geometry Environment

Using Gait Analysis to Track Parkinson’s
Disease Progression

Mentor: Erin Walker, assistant professor,
School of Computing, Informatics, and Decision
Systems Engineering

Mentor: Sethuraman Panchanathan, professor,
School of Computing, Informatics, and Decision
Systems Engineering

Research Theme: Engineering Education

Research Theme: Health

Research Theme: Health

One of the goals in the 2 Sigma Learning Lab
is to research the impact of student interaction
with a teachable robot named Quinn in the rTAG
(robo-Tangible Activities for Geometry) learning
environment. The movement of Quinn relies on
accurate localization; therefore key improvements
areas include camera switching, data interpolation
and camera mapping. The algorithms,
camera switching and data interpolation were
implemented, but camera mapping had not been
updated. The changes to the system improved
Quinn’s locomotion accuracy overall, however key
issues still existed. Continued research would aim
to amend these issues to improve localization.

The objective of this research is to use wearable
devices to track the gait of Parkinson’s Disease
patients and use this to build non-invasive
diagnostic and predictive interfaces that can
be used outside of the clinical setting. To date,
a wearable sock has been developed which
can track step frequency and length as well as
quantify the level of gait shuffling that interacts
with an Android phone application. It has been
concluded that gait can be effectively tracked
with this wearable device, and future work
will center on the interface’s application to
Parkinson’s Disease.

A person’s behaviors are influenced by the outgroup bias. However, research has shown that a
person’s avatar within a virtual world can impact
these biases. This experiment investigates a
method of reducing the out-group bias using a
virtual world by manipulating the avatar’s ethnicity
to observe changes in helping behaviors for other
agents. Participants will be trained on triage, the
ability to determine the level of treatment an
injured person requires, and apply that knowledge
to help patients in a simulated mass-casualty
disaster. All materials, including a training video
and multiple choice test, have been validated.
Data collection is underway.

Graduation: May 2016
Hometown: Mesa, Arizona
Investigating the Malleability of the
Ethnicity Bias on Helping Behavior
Mentor: Scotty Craig, assistant professor,
The Polytechnic School

where are they now?
Cody Anderson (Civil, Environmental and
Sustainable Engineering ’11, FURI Fall ’10–
Spring ’11) is an engineering instructor at
Scottsdale Community College.
Maria Regina Arreloa (Chemical
Engineering ’11, FURI Fall ’09-Spring ’10)
recently completed an MBA from l’Ecole
Nationale des Ponts et Chaussees in Paris
and is currently working in London for a
Management Consulting firm focusing on
marketing and sales, particularly for
pharma companies.
Rachel Austin (Biomedical Engineering ’12,
FURI Fall ’11-Spring ’12) is a Process Engineer
in the IC Test Systems group at Medtronic,
where they manufacture the circuit boards for
all of Medtronic's implantable medical devices.
Jaclyn Avallone (Material Sciences and
Engineering ’12, FURI Spring ’12) is pursuing
a Ph.D. in Materials at the University of
California, Santa Barbara.
Joel Ayala (Biomedical Engineering ’13, FURI
Fall ’11-Spring ’12) is currently pursuing a
Master of Engineering at Duke University in
Biomedical Engineering.
Celia Barker (Biomedical Engineering ’13,
FURI Fall ’10-Fall ’11) is pursuing a Master’s
in Management at the W. P. Carey School of
Business at Arizona State University.
Zack Berkson (Chemical Engineering ’13,
FURI Summer ’11-Fall ’12) is a first-year
Ph.D. student in chemical engineering at
the University of California, Santa Barbara
and beginning to get involved in research in
molecular interactions in organic solar cells.
William Bowman (Materials Science and
Engineering ’12, FURI Spring ’11-Spring ’12) is
currently a materials science and engineering
Ph.D. student at Arizona State University and
is a National Science Foundation Graduate
Research Fellow.

Colton Bukowsky (Material Science and
Engineering ’11, FURI Fall ’08-Fall ’09) is a
materials science graduate researcher at the
California Institute of Technology studying
nanoimprint lithography for advanced light
trapping structures in thin-film photovoltaics.

Mark Garrison (Electrical Engineering ’11,
FURI Fall ’09-Spring ’10) is the chief technical
officer and co-founder of Saleae LLC, a Bay
Area startup building logic analyzers, tools
for debugging and reverse engineering
embedded electronics.

Katherine Cai (Chemical Engineering and
Statistics ’13, FURI Spring ’10-Fall ’12)
is a statistics Ph.D. student at Arizona
State University.

Nathan Gaw (Biomedical Engineering ’13,
FURI Fall ’10-Spring ’13) is currently pursuing
a Ph.D. in industrial engineering at Arizona
State University where he is developing new
algorithms to analyze medical images.

Amelia Celoza (Civil Engineering ’13 –
FURI Summer ’09, Fall ’11-Spring ’13) is a
master’s student in the Sustainable Design and
Construction program at Stanford University.
Katherine Driggs Campbell (Electrical
Engineering ’12, FURI Summer ’10-Spring
’12) is currently an electrical engineering Ph.D.
student at the University of California, Berkeley.
Nate Dunkin (Civil, Environmental and
Sustainable Engineering ’11, FURI Spring
’09-Spring ’11) is a doctoral candidate at the
Johns Hopkins University’s Bloomberg School
of Public Health.
Laila El-Ashmawy (Civil, Environmental and
Sustainable Engineering ’11 - FURI Spring
’10-Spring ’11) is a senior field engineer with
Schlumberger, working on drilling rigs across
the globe with her current assignment in
Doha, Qatar.
Adam Fairfield (Computer Science ’13,
FURI Spring ’12-Fall ’12) is now a software
development engineer in test for DirectX
at Microsoft.
Darcy Frear (Biomedical Engineering ’13,
FURI Spring ’11-Spring ’13) is currently
pursuing a Ph.D. at Harvard University in
the Speech and Hearing Bioscience and
Technology program.
Robert Fruchtman (Computer Science
’12, FURI Fall ’09-Spring ’12) is a full stack
software engineer at YourMechanic, a Y
Combinator startup in Mountain View, Calif.
that lets people get their car fixed at home or
at work by mechanics.

Rachel Ginn (Biomedical Engineering ’12,
FURI Fall ’11) is currently working toward a
Master of Science in Biomedical Informatics
at Arizona State University and Mayo
Clinic Hospital.
Omar Habib (Electrical Engineering ’10, FURI
Spring ’10) is a senior process design engineer
at Qualcomm Inc.
Tina Hakimi (Biomedical Engineering ’12,
FURI Spring ’10-Spring ’12) is completing
a Whitaker International Fellowship with
the Brien Holden Vision Institute in Sydney,
Australia, working to redefine the design of
soft contact lenses using new information
about the ocular surface shape.

Sebastian Husein (Materials Science and
Engineering ’13, FURI Fall ’11-Fall ’12) is
currently working in a Dean’s Fellowship at
ASU, pursuing a Ph.D., and working at ASU’s
QESST Engineering Research Center.
Amit Jha (Biomedical Engineering ’13, FURI
Fall ’12-Spring ’13) is currently pursuing a
Master’s in biomedical engineering at Arizona
State University and is also working at a startup venture.
Eric Kincaid (Materials Science and
Engineering ’13, FURI ’11-’12) is pursuing
an Erasmus Mundus Master’s degree in the
SERP-Chem program www.serp-chem.eu
with a specialization in chemistry and materials
science with each semester spent at a
different university in Europe.
John Kondziolka (Civil, Environmental and
Sustainable Engineering ’12, FURI Fall ’10Spring ’12) is graduating with a Master of
Science in environmental fluid mechanics from
MIT this spring.
Dwight Lane (Biomedical Engineering ’12,
FURI Summer ’11-Spring ’12) is currently a
second-year Ph.D. student in bioengineering at
the University of Utah.

Neekta Hamidi (Biomedical Engineering
’13, FURI Sum’10-Spring ’11) is currently
at the Executive Office of the President in
Washington, D.C.

Kevin LaRosa (Electrical Engineering ’12,
FURI Spring ’10-Spring ’12) is working toward
a Ph.D. at the University of Texas in Dallas,
where he is researching thin film technologies.

Brittney Haselwood (Biomedical Engineering
’12, FURI ’10-Spring ’12) is currently a
research associate and Ph.D. student at
Arizona State University and is continuing her
FURI research working toward a point of care
diagnostic biosensor based on nanotechnology
for traumatic brain injury.

Xuan Liang (Chemical Engineering ’13, FURI
Spring ’12) is starting a master’s in chemical
engineering at the University of Maryland
this semester.

Carly Hom (Biomedical Engineering ’13, FURI
Spring ’12-Spring ’13) is currently employed
as a post-market quality engineer for Stryker
Sustainability Solutions in Tempe, Ariz.
Zahra Hussaini (Physics/Mathematics ’13,
FURI Spring ’12-Summer ’12) is currently a
physicist at National Institute of Standards
and Technology.

Brian Lines (Chemical Engineering ’10, FURI
Fall ’08-Spring ’09) is an assistant professor
in the Civil, Environmental, and Architectural
Engineering Department at the University
of Kansas.
Michael Machas (Chemical Engineering ’13,
FURI Fall ’11-Spring ’13) received his master’s
degree in chemical engineering in the spring
of 2014 and began pursuing his Ph.D. in
chemical engineering at Arizona State
University in fall 2014.

Beth Magerman (Mechanical Engineering
’13, FURI Fall ’11-Spring ’13) is pursuing a
master’s in mechanical engineering at Arizona
State University as a research assistant
studying remote measurement and modeling
of wind development for wind turbine control.
Ryan Manis (Mechanical Engineering ’10,
FURI Spring ’08-Spring ’10) currently working
as a dry etch process development engineer at
Intel in Oregon.
Joy Marsalla (Civil, Environmental and
Sustainable Engineering ’12, FURI - Fall ’08)
is an environmental engineer and LEED Green
Associate at Intel Corporation in Oregon where
she supports technology development through
chemical review to ensure proper wastewater,
air and waste management.
Michael Mast (Aerospace Engineering ’12,
FURI Spring ’11-Fall ’11) is currently a systems
engineer at Honeywell Aerospace. He is the
lead focal for auto-throttle and flight director
for the Gulfstream program and is pursuing a
master of science in aerospace engineering
at Honeywell.
Kevin McMillin (Computer Science ’11, FURI
Fall ’09) is working as a user experience
designer at NASA Ames Research Center in
Moffett Field, Calif.
Isha Mehta (Civil, Environmental and
Sustainable Engineering ’12, FURI Fall
’11-Spring ’12) is currently working as a
structural designer, creating engineering art
structures, high rises, and more.
Megan Mincieli (Mechanical Engineering ’14,
FURI Fall ’12-Spring ’14) is a product engineer
in component engineering at Medtronic in
Tempe, Ariz.
Divya Geetha Nair (Materials Science and
Engineering ’12, FURI Fall ’10-Spring ’12) is
working as a process engineer in Intel Micron
Flash Technologies, in Utah.
Alisha Nanda (Chemical Engineering/
Biochemistry ’13, FURI Summer ’10-Spring
’12) is currently a medical student pursuing a
M.D. at the University of Arizona in Phoenix.

Meelad Nikpourian (Mechanical Engineering
’12, FURI Fall ’11-Spring ’12) finished a
master’s in mechanical engineering at Arizona
State University and will be working at
Honeywell Aerospace.
Elizabeth Nofen (Walker) (Chemical
Engineering ’12, FURI Summer ’10-Spring ’11),
a prestigious National Science Foundation
Graduate Research Fellow, is currently a thirdyear Ph.D. candidate in chemical engineering
at ASU.
Gabe Oland (Biomedical Engineering ’13,
FURI Summer '11-Spring '13) is pursuing a
M.D. at the Medical College of Wisconsin in
Milwaukee, Wisc.
Brian Perea (Chemical Engineering ’12, FURI
Spring ’09-Spring ’11) is a Ph.D. Candidate
in chemical engineering at the University of
California, Berkeley, and his research focuses
on developing a highly automated system for
the rapid investigation of stem cell responses
to environmental stimuli.
Guy Pickett (Mechanical Engineering ’12,
FURI Summer ’11-Fall ’11) is currently working
as a process engineer at Alta Devices in
Sunnyvale, Calif., a thin film, high efficiency
solar cell manufacturing company.
Spencer Prost (Computer Science ’13,
FURI Fall ’11-Spring ’13) is currently a post
bachelor’s research associate at Pacific
Northwest National Laboratory, engineering
robust acquisition software for Agilent Acqiris
digitizers for use with ion mobility spectrometry.
Tim Reblitz (Electrical Engineering ’12, FURI
Summer ’11-Spring ’12) is a graduate research
assistant and Ph.D. candidate studying silicon
photovoltaics at Arizona State University in the
QESST Engineering Research Center, working
to develop solar cells using only aluminum for
metallization to minimize the use of costly and/
or toxic materials typically used.
Mariela Robledo (Chemical Engineering ’13,
FURI Summer ’11-Spring ’13) begins her new
adventure as a manufacturing engineering
associate with General Mills in 2014.

Josh Romero (Aerospace Engineering ’12,
FURI Fall ’10-Fall ’11) is a Ph.D. candidate
in the Aerospace Computing Laboratory
at Stanford University and his current
research focus is on the development of
high-order methods for computational fluid
dynamics simulations.
Neil Saez (Biomedical Engineering ’13, FURI
Spring ’10-Spring ’12) is pursuing a M.D. at
the University of California, Irvine's School of
Medicine, and is also a member of the Program
in Medical Education for the Latino Community
PRIME-LC.
Rafael Santana (Computer Science ’13, FURI
Spring ’12-Spring ’13) is currently a consultant
for Avolve Software to develop electronic
planning with a focus on planning and building
plan reviews.
Jared Schoepf (Chemical Engineering ’13,
FURI Spring ’12-Spring ’13) is currently
pursuing a Ph.D. in chemical engineering at
Arizona State University. He is also the cofounder and president at SafeSIPP, which both
transports and purifies contaminated water in
developing countries. He is also the president
of Sustainable Storm Solutions which works
to remove trash from stormwater before it
contaminates fragile aquatic ecosystems.
Tyler Stannard (Materials Science and
Engineering ’13, FURI Summer ’12-Fall ’12)
is a graduate student research assistant at
Arizona State University, researching stress
corrosion cracking in aluminum alloys.
Eric Stevens (Chemical Engineering ’13,
FURI Summer ’11-Spring ’12) is a Ph.D.
candidate in chemical engineering at North
Carolina State University.
Ben Teplitzky (Biomedical Engineering
’11, FURI Fall ’08-’09) is a fourth year Ph.D.
student and NSF Graduate Research Fellow
in biomedical engineering at the University
of Minnesota studying applications and
mechanisms of deep brain stimulation using
computational, translational, and clinical models
neural pathologies.

Luan Trinh (Aerospace Engineering ’11, FURI
Fall ’11) is finishing a master’s in mechanical
engineering at Arizona State University.
Logan Van Engelhoven (Mechanical
Engineering ’12, FURI Fall ’11-Fall ’12) is a
M.S./Ph.D. student at University of California,
Berkeley working with the Human Engineering
and Robotics Laboratory.
Stephen Warren (Mechanical Engineering
’13, FURI Spring ’12-Fall ’12) is participating in
the 4+1 Graduate Program at Arizona State
University in mechanical engineering and
works with the Human Oriented Robotics and
Control Laboratory.
Reed Wittman (Material Science and
Engineering ’13, FURI Fall ’12-Spring ’13) is
a Bredesen Scholar pursuing a Ph.D. at the
University of Tennessee.
Diane Wu (Electrical Engineering ’13, FURI
Spring ’11-Spring ’13) is currently a test
engineer at Microchip.
Chuan Xu (Industrial Engineering ’12, FURI
Fall ’11-Spring ’12) is a senior associate buyer/
planner at Life Technologies and graduated
from University of California, Berkeley with
a Master of Engineering degree in industrial
engineering and operations research.
Weidong Ye (Electrical Engineering ’15, FURI
’12-Spring ’14) is working as an IOTG systems
engineer intern at Intel Corporation.
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fueling innovation
building engineers
At Arizona State University, we’ve been educating
engineers for Arizona and the world for nearly 60 years.
With more than 16,000 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 Arizonabased 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.

I strongly believe
you cannot have a
great city without
a great school of
engineering.”
Ira A. Fulton

