
REU Site: Supporting Human Communication in the Connected World

1 Overview

Objectives. This proposal seeks to establish a REU site at the USC Information Sciences Institute, with the theme
“Human Communication in a Connected World.” The objective of this REU site is to attract a diverse undergraduate
student population to USC/ISI, and to offer an intellectually and socially stimulating research experience, on a vibrant
and diverse set of research topics, focusing on digital communication.

Intellectual focus. This REU site focuses on research to support emerging trends in communication and information
science, which occur due to increasing use of Internet in our daily lives. Topics range from augmenting network
protocols and building new communication paradigms to support more diverse and more pervasive usage, to securing
communication and people from cybercrime, to information retrieval, semantics extraction and organization, to un-
derstanding information flows in social systems and how people process them. This REU site intentionally offers a
wide spectrum of research themes under the umbrella of “human communication in a connected world,” to attract di-
verse student population. The communication theme appeals to students with affinity for computer science, computer
engineering, physics and mathematics. The cybersecurity theme appeals to computer science, computer engineering,
psychology and sociology students. The information retrieval theme appeals to computer science and linguistics stu-
dents. The information flow theme appeals to computer science, mathematics, psychology and sociology students.
Jointly, these themes offer a broad learning experience, spanning the physical, network, transport, application and user
layers of human communication.

Targeted student participants. We plan to engage students in research early. We will recruit sophomores and
juniors for our REU site. This early engagement should facilitate three goals: (1) students may change their major
from other fields to STEM or opt for a dual major in STEM or for a minor in STEM, (2) students will have sufficient
time to develop their research project not just during the on-site program, but also afterwards, through regular remote
communication with their mentors, (3) students will have sufficient time to explore opportunities for graduate study
and prepare for the application process after our program. We plan to attract diverse student population by advertising
our REU site at national events that promote diversity in STEM, such as the SACNAS National Conference, the
ACM Richard Tapia Celebration of Diversity in Computing, the Grace Hopper Conference, etc. We further plan to
attract students from local community colleges, which have a large Hispanic student population, such as Santa Monica
College (38.5% of students are Hispanic), East Los Angeles College (63%), Cal Poly Pomona (39%), etc. by directly
advertising our program to their students. Dr Mirkovic has collaborators at Santa Monica College and Cal Poly
Pomona, who can help with our advertising. USC further runs a summer research program for community colleges.
We will leverage their outreach activities to advertise our REU site to local community colleges. Dr Mirkovic further
has professional relationships Lori Pollock (University of Delaware, CRA-W Co-Chair) and Terry Benzel (USC/ISI,
Grepsec Workshop organizer for women and underrepresented groups interested in computer security research). She
will leverage these connections to advertise our REU program to women who attend the outreach events organized
by Pollock and Benzel. In addition to this advertising to underrepresented and underserved communities, we will
advertise our program broadly at professional events we attend and through professional connections with faculty at
other Universities.

Organizational structure. This REU site will be jointly guided by Dr Mirkovic and Dr Touch, who will form the
organizational team. They will be in charge of the organization of the REU site, student recruitment, the logistics of
meals, housing, and transportation, and the professional development. Additionally, Dr Bartlett, Dr Lerman and Dr
Knight will be engaged as senior personnel. Drs Mirkovic, Touch, Bartlett, Lerman and Knight will form the research
team – they will each serve as research mentors for students in the program. Portia Pusey, the Director of Instructional
Media for the National CyberWatch Center, will perform annual external evaluation of our program’s educational
objectives. Figure 1 shows this organizational structure.

Our recruitment process will seek to match the students and the mentors based on mutual interests in the following
manner. Each research mentor will generate a list of research projects, which will be publicly available at the applica-
tion site. During the application process, students will be asked to identify projects that they are interested to work on,
and to briefly justify this choice. Mentors will then assign preference votes to students, which selected their projects.
Finally, the research team will select the program participants according to the following criteria: (1) prune out the
students which received low or no preference votes, (2) pair students with high preference votes with mentors, taking
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care to achieve balanced allocation of students to mentors, (3) select students with lower preference votes and pair
them with mentors, while making sure to achieve diversity goals (at least half of the students must come from colleges
and universities where research opportunities in STEM are limited – we interpret this to mean “community colleges”),
balance allocation of students to mentors, and balance recruitment across applicant’s institutions. We provide more
details in Section 4.

Dr Jelena 
Mirkovic Dr Joe Touch

Dr Kristina 
Lerman

Dr Genevieve 
Bartlett

Dr Kevin 
Knight

Portia Pusey

ORGANIZATIONAL TEAM

RESEARCH 
TEAM

EXTERNAL EVALUATOR

PI Co-PI

Figure 1: REU site organizational structure.

Timetable. We plan to recruit 10 students for eight weeks in summer, annually. The duration of our site is three
years. The table below provides our anticipated annual schedule:

Activity Date
Student applications due March 15
Acceptance notifications April 15
Program starts June 1
Program ends July 31
Short term follow up and evaluation August-December
Long term follow up and evaluation Once annually

Organizational commitment. The USC Information Sciences Institute (ISI) is a world leader in research and devel-
opment of advanced information processing, computer and communications technologies. A unit of the University of
Southern Californias highly ranked Viterbi School of Engineering, ISI is one of the nations largest, most successful
university-affiliated computer research institutes. The Institute attracts nearly $60 million annually for basic and ap-
plied research from federal agencies and the private sector. Our work ranges from theoretical basic research, such as
core engineering and computer science discovery, to applied research and development, such as design and modeling
of innovative prototypes and devices. A pacesetter for more than 40 years, ISI helped conceive, design and imple-
ment the Internet, including communications protocols that remain fundamental to Net operations. We also invented
and developed the Domain Name System (DNS), the text-to-numerical-IP-address system that is essential to Internet
functionality. And we managed significant Internet functions, including the Request for Comments that catalyzed and
captured the emerging network, for decades.

The Institute employs about 350 engineers, research scientists, graduate students and staff. About half of our
researchers hold Ph.D.s, and about 40 serve as USC faculty. ISI is based in Marina del Rey, California, and maintains
a presence in Arlington, Virginia.

USC’s Information Sciences Institute is committed to involving students in research. ISI welcomes students as
graduate research assistants or summer interns who serve as visiting research assistants. About 40 senior ISI re-
searchers also are research faculty in the USC Viterbi School. Most of them regularly advise graduate students at ISI.
ISI typically employs about 60 students, across a broad range of research specialties, in Marina del Rey, California
throughout the year. Our Arlington, Virginia location also hosts about 15 graduate students, primarily during the
summer. All REU students would perform research at our Marina Del Rey campus. ISI will provide office accom-
modations to REU students. Students will further be invited to attend weekly ISI research talks, and a Friday student
mixer with refreshments.
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