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Director’s Foreword 

The US Army Research Laboratory (ARL) mission is to “provide innovative 
science, technology, and analyses to enable full spectrum operations.” As the 
Army’s corporate laboratory, we provide the technological underpinnings critical 
to providing capabilities required by our current and future Soldiers.  

Our nation is projected to experience a shortage of scientists and engineers. ARL 
recognizes the criticality of intellectual capital in generating capabilities for the 
Army. As the Army’s corporate laboratory, addressing the projected shortfall is a 
key responsibility for us. We have, therefore, identified the nation’s next generation 
of scientists and engineers as a key community of interest and have generated a 
robust educational outreach program to strengthen and support them. We have 
achieved many successes with this community. We believe that the breadth and 
depth of our outreach programs will have a significant positive effect on the 
participants, facilitating their journey toward becoming this Nation’s next 
generation of scientists and engineers.  

A fundamental component of our outreach program is to provide students with 
summer research experiences. During the summer of 2017, ARL hosted more than 
170 undergraduate and graduate students. Many of these students chose to 
participate in directorate-level competitions with the goal of being selected as a 
directorate finalist and competing at the ARL-wide Summer Student Symposium; 
others participated in the symposium by presenting posters. I applaud symposium 
participants and all summer interns who contributed to the ARL mission. 

We are very pleased to have hosted this outstanding group of students for the 
summer. It is our hope that they will continue their pursuit of technical degrees and 
will someday assist us in providing critical technologies for our Soldiers. 

 
 
 
Philip Perconti 
Director
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Introduction 

The ARL Summer Student Research Symposium is an ARL Director’s Award 
Program for students participating in various summer internship opportunities 
across ARL. The goal of the program is to recognize and publicize exceptional 
achievements made by the students and their mentors in the support of Army 
science. 

All undergraduate and graduate interns are eligible to compete for a finalist position 
and give an oral presentation at the symposium. All students, including high 
schoolers in the Science and Engineering Apprentice Program (SEAP), are 
encouraged to present posters at the symposium and submit abstracts summarizing 
their accomplishments. 

Oral presentations at the symposium are given by finalists selected based on 
directorate-level competitions. Each directorate can send one graduate student and 
one undergraduate finalist to the symposium. The Sensors and Electron Devices 
Directorate and Weapons and Materials Research Directorate have relatively large 
numbers of interns and can each send 2 undergrad finalists.  

This year’s symposium was held at the Mallette Center at Aberdeen Proving 
Ground, Maryland, on Thursday, 10 August 2017. Oral presentations were judged 
by a panel of senior ARL scientists (including ARL Fellows and Chief Scientists). 
Students with the top 3 presentations (“Corporate Medalists”) were awarded the 
ARL Summer Student Research Gold ($500), Silver ($300), and Bronze ($200) 
awards in the undergraduate and graduate student levels. 

This volume of the Summer Student Symposium Proceedings contains 
presentations given by all directorate finalists at the symposium. Volume II (ARL-
SR-0388) is a compendium of student abstracts. 
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2017 ARL Summer Student Symposium Agenda 

10 August 2017 
Mallette Training Center Auditorium (B6008) 

Aberdeen Proving Ground, MD 
0700 
0820 
 
0830-0840 

Bus departs ALC 
Bus arrives from ALC 
 
Welcome 

 
 
 
Dr. Rose Pesce-Rodriguez 

   

0840-1130 Undergraduate Presentations (Auditorium) 
 
Robust Adaptive Control of Unmanned Aerial Systems (UAS) 
 
Dynamic Occlusion Culling in VR 
 
Fabrication & Characterization of Silicon Nanoparticles for Energetic 
Applications 
 
Ultra-Low-Power Sensing & Processing 
 
A Comparison Study of Carbon Polymer Electrodes for 
Electroencephalography (EEG) Recording 
 
Collision Avoidance Robot Using Neuromorphic Hardware 
 
High-Strain Rate Hardness of Tungsten Carbides 
 
Effect of B:B2O3 on Reactive Hot-Pressing of Boron Suboxide" 

 
 
Blake Anderson (VTD) 
 
Ben Kolarik  (SLAD) 
 
Sarah Adams (SEDD) 
 
 
Peter Deaville (SEDD) 
 
Christina Nguyen   (HRED) 
 
 
Clarence Wong (CISD) 
 
Luke Hanner  (WMRD) 
 
Howard Payne  (WMRD) 

1130-1215 Lunch  + poster session (Room 10B) 
Deliberations (Undergrad category) by Review Panel 

All 
 

1215-1420 Graduate Presentations (Auditorium) 
 
A physical Manifestation of Dynamic Scaling Laws  
 
Limits of Subpixel Motion Detection with a Video Camera 
 
 The Effect of Imperceptible Noise Stimulation on the Spinal Reflex 
 
Solving Vertex Cover Via Using Spin Model On Neuromorphic Processor 
  
Modeling RDX Decomposition Products with Mesoscale Particles 
 
Visualization of Human Vulnerability in VR 

 
 
Daniel Blackman  (VTD) 
 
Minas Benyamin (SEDD) 
 
Maxwell Alander   (HRED) 
 
Kevin Corder (CISD) 
 
James (Matt) Mansell  (WMRD) 
 
Tiffany Raber  SLAD 
 

1420-1455 Refreshments + poster session (Room 10B) 
Deliberations (Graduate category) by Review Panel  

All 
 

1450-1515 
 
1530 
1645 

Awards Ceremony 
 
Bus departs for ALC 
Bus arrives at ALC 
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2017 ARL Summer Student Symposium 

 
Undergraduate category winners 
 
Gold Medalist:  
Sarah Adams, Sensors and Electron Devices Directorate 
Fabrication & Characterization of Silicon Nanoparticles for Energetic 
Applications 
 
Silver Medalist:  
Peter Deaville, Sensors and Electron Devices Directorate, 
Ultra-Low-Power Sensing & Processing 
 
Bronze Medalist: 
Luke Hanner, Weapons & Materials Research Directorate, 
High-Strain Rate Hardness of Tungsten Carbides 
 
Graduate category winners 
 
Gold Medalist:  
James (Matt) Mansell, Weapons & Materials Research Directorate 
Modeling RDX Decomposition Products with Mesoscale Particles 
 
Silver Medalist:  
Minas Benyamin, Sensors and Electron Devices Directorate 
Limits of Subpixel Motion Detection with a Video Camera 
 
Bronze Medalist:  
Maxwell Alander, Human Research & Engineering Directorate 
The Effect of Imperceptible Noise Stimulation on the Spinal Reflex 
 
Special awards were presented to 2 of the top student presentations from ARL 
West.  
 
ARL West top honors for 2017 presentations: 
 
Undergraduate category: Elnaz Ahmadi, University of California, Santa Barbara 
 
Graduate category: Tiffany Raber, University of Illinois at Chicago 
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Undergraduate Presentations
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Blake Anderson 

I am currently a senior attending the University of Oklahoma (OU). My major is 
engineering physics with a design sequence focusing on aerospace engineering; 
more specifically, I am focusing on the controls side of aerospace. I began doing 
research at the Advanced Control Systems Lab (ASCL) at OU in May of 2016. At 
ASCL, we have been focusing on creating easy-to-use interfaces for control testing 
and accurate virtual simulators, as well as designing autopilots with nonlinear 
controls for multirotor vehicles. My current advisor, Dr Andrea L’Afflitto, runs 
ASCL, and after graduating this December, I plan on pursuing my master’s degree 
in aerospace engineering under his guidance.  
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Benjamin Kolarik 

I am a senior undergraduate student in computer science at the University of 
Maryland, Baltimore County in Catonsville, MD. This is my first summer in the 
ARL internship program. After graduating I hope to work in the field of computer 
graphics, either with ARL or in the private sector.  

I would like to thank my mentors for their assistance in this work, as it would not 
have been possible without them. This summer has improved my knowledge in the 
field of computer graphics as well as given me workplace experience.  
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Sarah Adams 

Sarah Adams is a senior majoring in materials science and engineering at the 
University of Maryland. This summer her research covered the fabrication and 
combustion of silicon nanoparticles made from porous silicon films. Sarah 
previously worked in the Center for Nanophysics & Advanced Materials at the 
University of Maryland, studying the effects of lanthanide superconductor doping 
and the application of the Kondo insulator SmB6 as a driver for self-oscillating 
circuits. She will graduate in December of this year, at which point she plans to 
enter the workforce prior to returning to school to complete a master's degree. 
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Peter Deaville  

I am a rising senior electrical engineering student at the University of Maryland, 
College Park. This is my first research experience and my first internship at the US 
Army Research Laboratory (ARL). Previously I completed a co-op in avionics 
integration at Bell Helicopter. My interests are in microelectronics (particularly 
low-power, embedded systems) and in signal processing. In the future, I hope to 
attend graduate school with the goal of working in research in either the public or 
private sector. 

I would like to acknowledge the mentorship of David Hull, and the assistance of 
Sean Heintzelman. I had a very positive experience at ARL, and gained an 
invaluable amount of experience this summer.  

 



 

Approved for public release; distribution is unlimited. 
34 

 

 



 

Approved for public release; distribution is unlimited. 
35 

 

 



 

Approved for public release; distribution is unlimited. 
36 

 

 



 

Approved for public release; distribution is unlimited. 
37 

 

 



 

Approved for public release; distribution is unlimited. 
38 

 

 



 

Approved for public release; distribution is unlimited. 
39 

 

 



 

Approved for public release; distribution is unlimited. 
40 

 

 



 

Approved for public release; distribution is unlimited. 
41 

 

 

  



 

Approved for public release; distribution is unlimited. 
42 

Christina Nguyen 

Christina Nguyen is entering her senior year as an undergraduate student at Temple 
University, majoring in Neuroscience. She has previous research experience in the 
lab of Gregory Smutzer at Temple University determining thresholds for tasting 
different fatty acids. She also has previous experience in the lab of Chantelle Hart 
at the Center for Obesity Research and Education studying how adolescent sleep 
habits affect eating habits and weight. This summer she worked in the Mission 
Impact through Neurotechnology Design (MIND) lab within the Human Research 
and Engineering directorate under the direction of J Cortney Bradford and W David 
Hairston. Her work this summer focused on determining the efficacy of US Army 
Research Laboratory-developed carbon polymer electroencephalography (EEG) 
electrodes for measuring human brain signals. After graduation, she plans to attend 
medical school and pursue a career in both clinical work and research.  
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Clarence Wong 

I am from Knoxville, Tennessee, and I graduated with a BS in electrical engineering 
in May 2017 from the University of Tennessee. As an undergraduate, I studied 
under Dr Garrett Rose and researched Neuromorphic VLSI Circuit Design and 
Neuromorphic Computing. In the fall, I will return to the University of Tennessee 
to start my master’s program in electrical engineering. As a master’s student under 
Dr Rose, I will be involved with designing neuromorphic applications and 
platforms for testing different neuromorphic architectures. After I complete 
graduate school, I intend to work in industry as a project manager. 
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Luke A Hanner 

I am a rising pre-junior at Drexel University in Philadelphia, Pennsylvania, where 
I am studying materials science and engineering. Last summer I participated in 
Drexel’s Students Tackling Advanced Research (STAR) program, where I 
researched MAX Phase ternary carbides for 10 weeks. This is my first co-op 
experience and I began work on this project in May. In the future I hope to earn my 
master’s degree and, possibly, a doctorate in materials science.  

 

 



 

Approved for public release; distribution is unlimited. 
79 

 

 



 

Approved for public release; distribution is unlimited. 
80 

 

 



 

Approved for public release; distribution is unlimited. 
81 

 

 



 

Approved for public release; distribution is unlimited. 
82 

 

 



 

Approved for public release; distribution is unlimited. 
83 

 

 



 

Approved for public release; distribution is unlimited. 
84 

 

 



 

Approved for public release; distribution is unlimited. 
85 

 

 



 

Approved for public release; distribution is unlimited. 
86 

 

 



 

Approved for public release; distribution is unlimited. 
87 

 

 



 

Approved for public release; distribution is unlimited. 
88 

 

 



 

Approved for public release; distribution is unlimited. 
89 

 

 

  



 

Approved for public release; distribution is unlimited. 
90 

Howard Payne 

I am a third-year student at the Pennsylvania State University (Penn State), studying 
material science and engineering. Since my freshman year I have been working in 
a laboratory on campus, where we focused on binary and tertiary lead-based 
piezoelectrics under the advisement of Dr Messing. I will be returning to the CTMB 
branch in WMRD next year for a spring co-op to continue my research. After 
graduation, I am thinking of possibly going to graduate school to pursue a doctorate 
in materials or ceramics. 
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Graduate Presentations
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Daniel Blackman 

Daniel Blackman is a third-year doctoral student in mechanical engineering at 
Florida State University under the direction of Dr Jonathan Clark. He received dual 
bachelor’s degrees in biochemistry and physics from Edinboro University, and his 
master's degree in biomedical engineering from Cornell University. His past 
research experiences span organic chemistry, metallurgy, biophysics, 
biomechanics, and bio-inspired robotics. His current research focuses on this last 
area, specifically relating to the design, dynamics, and control of legged robotic 
systems. This summer, he focused on the challenges associated with designing 
these legged systems at different sizes while maintaining the dynamic capabilities 
required by the armed forces. After completing his doctorate in mechanical 
engineering, Daniel intends to pursue a medical degree and/or postdoctoral research 
in the fields of biomechatronic prosthetics and therapeutic exosuits. 
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Minas Benyamin 

Minas Benyamin is a graduate of the University of Maryland, Clark School of 
Engineering. His undergraduate degree was in electrical engineering with a minor 
in mathematics. I am pursuing graduate studies at the University of Georgia Tech 
in Atlanta, Georgia, majoring in signal processing and controls. My focus is on 
signals with experience in radar, computer vision, and machine learning. In the 
future I see my research as designing robotics with adaptive control systems 
managed via imaging and other sensor systems.  
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Maxwell WH Alander  

Maxwell WH Alander made the trip from Missouri to Maryland this summer after 
graduating with his Master of Athletic Training degree from Saint Louis University. 
The previous year, he received his BS in Exercise Science from the same institution. 
Originally a mechanical engineering major, his passion for physiology and 
performance led him to change his focus. Throughout college, he participated in 
Division I athletics, Greek life, and served as an assistant to strength and 
conditioning coaches in the athletics department. When he is not analyzing H-reflex 
recruitment curves, he can be found paddle boarding in the bay or biking in 
Susquehanna State Park. His future plans are to explore opportunities in research 
and sport performance that would allow him to continue contributing to the 
scientific community.  
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Kevin Corder 

I am a third-year computer science PhD student at the University of Delaware (UD), 
where I also received my BS in computer science. I work under Dr Keith Decker 
in the Multi-Agent Systems Lab at UD, and my research is generally in cooperative 
multi-agent systems. I have 2 conference papers in review: an approximation 
method for the Shapley value in feature games, and an improved model for the 
cooperative information gathering problem.  

After this summer project is completed and written up, I plan to continue working 
with Manny Vindiola at ARL through the remainder of my degree. Through a 
project in collaboration with Stanford, I will study cooperative deep reinforcement 
learning and how its neural nets may be implemented on neuromorphic hardware.  
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Matt Mansell 

I am originally from Birmingham, Alabama. I obtained my bachelor’s degree in 
chemical engineering and mathematics from Vanderbilt University. For several 
years, I worked for NASA as a Life Support Systems Development Engineer at the 
Marshall Space Flight Center in Huntsville, Alabama. I am now a full-time graduate 
student entering my third year at North Carolina State University (NCSU), where I 
am advised by Profs Keith Gubbins and Erik Santiso. At NCSU, I use theory and 
simulations at the quantum and atomistic scale to study fluids in extreme 
confinement. My future plans are to complete my PhD, and then continue pursuing 
my passion for molecular simulation and theories of fluids, as well as my passion 
for teaching and communicating science, either as a professor or at a US 
government laboratory. 
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Tiffany Raber 

Tiffany Raber is a graduate of the Biomedical Visualization Graduate Program 
(BVIS) at the University of Illinois at Chicago, having received her master’s degree 
in 2017. As a student, Tiffany grew interested in interactive medical 
education/simulation techniques, with a specific focus in Unity development and 
3D asset creation in the AR/VR space. She believes that the advancement of 
MedVR will directly impact the field, improving patient experience, surgical 
training, science education, and user health. Currently, Tiffany is a Visiting 
Research Assistant, working in modeling and simulation in VR, at The US Army 
Research Laboratory West, located at the University of Southern California’s 
Institute for Creative Technologies. 
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