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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 research 
experiences at ARL. During the summer of 2016, we supported research 
experiences at ARL for over 175 undergraduate and graduate students. Each of 
these students writes a paper describing the results of the work they performed 
while at ARL. All of the papers were of high quality, but only a few could be 
selected for presentation at our student symposium. Several of the presentations for 
the selected research papers prepared this summer are contained in this volume of 
the proceedings, and they indicate that there were many excellent research projects 
with outstanding results. It is unfortunate that there was not enough time for us to 
have all of the papers presented. We would have enjoyed hearing them all.  

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 all the students participating in various summer scholarship and 
contract activities 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 college undergraduate and graduate students receiving research appointments 
and conducting summer studies at ARL are automatically enrolled in the 
symposium program. As an integral part of their summer study, all students are 
expected to write a paper on their work which summarizes their major activity and 
its end product. 

The program is conducted on two separate competitive levels: undergraduate and 
graduate. The format of the paper in both levels is the same. However, the 
evaluation will take into consideration the difference in the academic level of the 
students. 

All students submitted their research paper for directorate review. Directorate 
judging panels selected one or two papers from each competition category for the 
laboratory-wide competition at the Summer Student Symposium on 11 August 
2016  

Students selected by their directorate for competition participated in the one-day 
Summer Student Symposium on 11 August 2016. At the symposium, the students 
presented their papers to an audience of ARL scientists and engineers, including 
the ARL Director and an ARL Fellows panel. 

This volume of the Summer Student Symposium Proceedings contains many of the 
selected presentations given at the symposium.  
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