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“In just two years, SuperUROP 

has developed into a tremendous 

opportunity for Course VI students to 

gain meaningful research experience 

in world-class labs.  The impact we are 

already seeing is enormous; 

I am enthusiastic about the program’s 

potential to help shape how our students 

think about the role research plays in 

addressing important challenges.” 

 

— L. Rafael Reif
MIT President



As we launch the third year of the Advanced Undergraduate Research Program 
in EECS, it is my pleasure to welcome a new group of SuperUROP students. I 
am thrilled to hear from members of the previous two SuperUROP classes 
about the exciting new directions they are taking, benefiting from their 
experience in the program. Many are now earning advanced degrees at major 
research universities, making an impact in industry, or as part of the team at 
cutting-edge early-stage startups —their research has set very high standards.  
After reviewing this year’s proposals, I expect another exciting year of 
publication-quality research.  Like their peers, the new SuperUROP group is 
eager to engage in the research and entrepreneurship opportunities that open 
up through this unique program.

The new class of 105 SuperUROP students will engage in a year-long research 
experience and participate in a course titled “Preparation for Undergraduate 
Research,” which covers a range of subjects, from selecting projects and 
research topics in EECS to entrepreneurship and ethics in engineering. The 
students also focus on developing their technical communication skills – 
including poster presentation, writing a detailed proposal, reviewing and 
critiquing technical papers, and writing an IEEE/ACM-style journal paper. 
Throughout the year, they are also given access to facilities (e.g., MTL nano-
fabrication) that would otherwise be typically available only to graduate 
students. At the end of the academic year, the students will receive a certificate 
in advanced undergraduate research with a designated focus area. We also 
expect some SuperUROP students will participate in Start6, a three-week 
entrepreneurship workshop that we are pleased to offer again during MIT’s 
Independent Activities Period (IAP) in January. Our students additionally have 
an opportunity to showcase their research in the spring semester at the annual 
EECS undergraduate research conference, EECScon.

The SuperUROP program is a collaborative effort between EECS and the MIT 
UROP office. The program has heightened the awareness and interest of all 
undergraduates in research; the number of students involved in a sustained 
UROP experience in EECS and the overall number of EECS students involved in 
UROP has increased significantly. We hope to collaborate with other 
departments to expand the SuperUROP program. 

SuperUROP is supported by the Research and Innovation Scholars Program 
(RISP), a named scholars program that funds the student doing the SuperUROP 
and provides some associated discretionary funding for the host research 
group. This program would not have been possible without generous support 
from corporate and individual sponsors, all of whom are committed to growing 
the SuperUROP program and enhancing the student experience at MIT. I would 
like to extend my sincere thanks to Accenture, Actifio, Amazon, Analog Devices, 
Andreessen Horowitz, Cisco, DENSO, Draper Laboratory, Duke Energy, eBay 
Inc., Foxconn, Google, Lincoln Laboratory, MediaTek Inc., MITRE Corporation, 
Quanta Computer, and Texas Instruments, as well as Robert Fano, Steve and 
Renée Finn, the Keel Foundation, Emmanuel Landsman, Dinarte Morais and 
Paul Rosenblum, Jeremy and Joyce Wertheimer and several anonymous 
donors. 

I am very excited about the research projects in the program and I look forward 
to a productive year of collaborations among students, faculty and sponsors.  

Sincerely, 

Anantha P. Chandrakasan
Joseph F. and Nancy P. Keithley Professor of Electrical Engineering 
Department Head, MIT Electrical Engineering and Computer Science



“SuperUROP is a program for students 

designed by students! Through USAGE, 

the Undergraduate Student Advisory 

Group in EECS, we got together, thought 

about what we would like to see in our  

department, polled our fellow students, 

and came back with a program designed  

for our 6ers. SuperUROP enhances a  

student’s industry relationships and  

research skills. What could be better?!” 
—Carine Abi Akar, ‘12
 USAGE student 2011-12
    Associate, McKinsey & Company, Dubai
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Scholars

MIT EECS - Accenture Undergraduate Research and Innovation Scholars
Predrag Gruevski
Neha Patki
Nitya Subramanian
Rebecca Zhang
Parker Zhao

MIT EECS - Actifio Undergraduate Research and Innovation Scholars
Jeevana Priya Inala
Andrei Ivanov
Luo Qian
Michael Jing Xu

MIT EECS - Amazon Undergraduate Research and Innovation Scholars
Jordan Addison
Elaine Doreen McVay
Viet-Tran Nguyen
Thipok Rak-amnouykit
Birkan Uzun

MIT EECS - Analog Devices Undergraduate Research and Innovation Scholars
Dinis Cheian
Eun Cho
Allen Park
Navi Tansaraviput
Jason Yang

MIT EECS - Cisco Undergraduate Research and Innovation Scholars
Pratheek Nagaraj
Andrew Song
Sayeed Tasnim
Stephanie Wang

MIT EECS - DENSO Undergraduate Research and Innovation Scholars
So yeun (Ashley) Cho
Joe Griffin
Jacob Haip
Austin Hess
Veronica Lane
Jessica Wass
David Ye

MIT EECS - Draper Laboratory Undergraduate Research and Innovation Scholars
Nathnael Solomon Abebe
Ganesh Ajjanagadde
Alexander Y Chen
Rodrigo Toste Gomes 
Xinkun Nie

MIT EECS - Duke Energy Undergraduate Research and Innovation Scholars
Anubhav Jain
Erik Gordon Johnson
Michelle Johnson
Catherine Medlock
Ahmet Can Musabeyoglu

MIT EECS - eBay Undergraduate Research and Innovation Scholars
Bowen Baker 
Tami Forrester



MIT EECS - eBay Undergraduate Research and Innovation Scholars (cont’d)
Dwyane George
Ambika Krishnamachar
Felix Sun

MIT EECS Undergraduate Research and Innovation Scholars
David Christian Danko
Eduardo de Leon
Youyang Gu
Lef Ioannidis
Danielius Kramnik
Tiffany Lu
Deniz Oktay
Muneeza S. Patel
Robert M. Radway
Ebenezer Sefah
Yi-Shiuan Tung
Kevin Wen
Yuqing Zhang
Yuwei Zhang

MIT EECS - Fano Undergraduate Research and Innovation Scholars
Eric V Mazumdar
Nirvan Tyagi

MIT EECS - Finn Undergraduate Research and Innovation Scholar
Tanya Talkar

MIT EECS - Foxconn Undergraduate Research and Innovation Scholars
Kris Martin Frey
Daewook Kim
Yixin Li
Jin Pan
Emad William

MIT EECS - Google Undergraduate Research and Innovation Scholars
Matthew Arbesfeld
Jenny Leigh Astrachan
Olga Shestopalova
Chongyuan Xiang
Benjamin X. Xie

MIT EECS - Keel Foundation Undergraduate Research and Innovation Scholars
Margaret Guo
Gurtej Kanwar
Zixi Liu
James Joe Thomas
Xiaomin Wang

MIT EECS - Landsman Undergraduate Research and Innovation Scholar
Junda Huang
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MIT EECS - Lincoln Laboratory Undergraduate Research and Innovation Scholars
Nicolas Sebastian Arango
Ariana Eisenstein
Conner Fromknecht
Angel Yu
Charlotte Zhu

MIT EECS - MediaTek Inc Undergraduate Research and Innovation Scholars
Woo Hyeok Kang
Manting Lao
Donald Little
Kevin Tu 
Derek Wu 

MIT EECS - MITRE Corporation Undergraduate Research and Innovation Scholar
Jenny Han Lin

MIT EECS - Quanta Computer Undergraduate Research and Innovation Scholars
Shilpa Agrawal
Mariam Kobiashvili
Halla Monique Moore
Eann Tuan

MIT EECS - Morais and Rosenblum Undergraduate Research and Innovation Scholars
Jonathan Birjiniuk
Virginia Chiu

MIT EECS - Texas Instruments Undergraduate Research and Innovation Scholars
Neerja Aggarwal
Matthew Stewart Brennan
Kaustav Aras Gopinathan
Stanislav V. Lukashov
Mihika Prabhu

MIT EECS - Wertheimer Undergraduate Research and Innovation Scholars
Harini Kannan
Taibo Li
Zoe Snape
Ava Pardis Soleimany
Srinidhi Viswanathan
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Jordan Addison
MIT EECS - Amazon Undergrad-
uate Research and Innovation 
Scholar

Project: “3D Printing with Em-
bedded Electronics” 

Advisor: Tomás Palacios

Abstract: 3D printing technology is 
buzzing throughout the scientific 
and engineering communities. It 
provides a micron-scale controlla-
ble additive manufacturing process 

whose potential applications are plentiful. Even so, 3D printed objects 
still lack any sort of electronic capabilities – a fundamental property in 
today’s high tech world. The goal of this project is to pave the way for 
3D printing smart devices. Graphene, a one-atom thick carbon lattice, 
makes a great candidate for achieving this goal because of its excellent 
electrical and mechanical properties and its 2-dimensional structure. 
In addition to working with the group to build our own inkjet printing 
system, my focus is to optimize a process for printing graphene inks and 
apply it to embedding electronic sensors into 3D printed objects. 

“I began working as a UROP in the Palacios Group in Fall of 2013, and 
have worked on a project involving fabricating graphene-based FETS. 
I was responsible for mechanically exfoliating graphene flakes, and 
gained experience fabricating devices in the clean room and analyzing 
their performance. I have also interned at Cisco, where I was a member 
of the design verification team for industry scale routers.”

Shilpa Agrawal
MIT EECS - Quanta Computer 
Undergraduate Research and 
Innovation Scholar

Project: “6.004x Online Tools 
Implementation and Evaluation”

Advisor: Christopher Terman

Abstract: I will be building a tool 
for the edX course, 6.004x (the 
MITx version of 6.004: Computation 
Structures). The tool will aim to 
teach the concept of Finite State 
Machines. Built on top of the exist-

ing architectural simulator, TMSim, the tool will allow students to build 
FSMs through a visual editor and will provide personalized feedback 
on the FSMs to help students to diagnose problems and bridge gaps in 
understanding. The goal of this project is to build an educational tool 
that effective at teaching, but also to understand the effectiveness of 
online tools on students learning and how MIT courses can be effective-
ly integrated through the edX platform.

“I have interned with edX, as well as other education technology initi-
atives including doing a UROP at the Scheller Teacher Education Pro-
gram (STEP) Lab in the Media Lab, and doing a software development 
externship at Amplify Access in NYC. Through experiences working 
on-the-ground education initiatives such as Amphibious Achievement 
and Teach For America, I have also become passionate about discover-
ing ways to improve teaching.” 

Nathnael Abebe
MIT EECS - Draper Undergrad-
uate Research and Innovation 
Scholar

Project: “Developing Supercon-
ducting Nanowire Electronics”

Advisor: Karl Berggren

Abstract: Superconductors have an 
array of applications including high 
sensitivity detectors, such as single 
photon detectors, and fast digital 
electronics. Existing supercon-

ducting circuits are based on a device known as a Josephson Junction. 
This device consists of two superconductors coupled by a weak link. 
This project aims to explore other ways of developing superconducting 
circuits that could compete with existing Josephson technology. The 
recent development of a three terminal current driven device known as 
the nanocryotron, also known as the nTron, is one avenue this project 
will pursue with the hopes of developing a set of logic gates for digital 
computation.

“Last year I did a UROP in the Center for Material Science and Engi-
neering where I was exposed to magnetic logic device development. 
That UROP started my interest in device development. This past 
summer I have worked with the Quantum Nanostructure and Nanofabri-
cation Group helping develop a simulation model for a superconducting 
nanowire and a test setup to block radio frequency electromagnetic 
interference.”

Neerja Aggarwal
MIT EECS - Texas Instruments 
Undergraduate Research and 
Innovation Scholar

Project: “Wearable Optical Health 
Monitor”

Advisor: Rajeev Ram

Abstract: Diabetes affects 9.3% 
of the American population.  The 
current point-of-care sensor for 
diabetes involves invasive finger 
pricking which can be painful for 

patients.  We aim to miniaturize and improve the current design of a 
high-resolution Raman sensor capable of obtaining molecular finger-
print of the chemicals through the skin via noninvasive sensing.  The 
current system has a miniature grating & sensor but is missing two 
critical elements.  The goal of this SuperUROP is to design and fabricate 
a battery powered miniature laser assembly and the optics to direct the 
light from the laser to the skin and into the spectrometer.   

“My first research experience in the Barron Lab at Rice University under 
Alvin Orbaek synthesizing carbon nanotubes was published in Journal 
of Applied Materials A.  Last year, I learned the design process in Neri 
OxmanÕs Mediated Matters group in the Media Lab.  This past summer, 
I ran experiments to mitigate risks on a fiber optics telemetry project at 
Halliburton exposing me to optics & electronics.”
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Nicolas Arango
MIT EECS - Lincoln Laboratory 
Undergraduate Research and 
Innovation Scholar

Project: “ Task Dependence 
Prediction for Irregular Parallel 
Programs”

Advisor: Daniel Sanchez  

Abstract: While enabling the 
parallelization of programs 
with consistently independent 
operations, modern architectures 
fail to exploit parallelism in irregular 

computation. To exploit irregular parallelism, hardware and runtime are 
designed together enabling a software-exposed, task-based speculation 
scheme with an interface enabling hardware to shoulder the burden of 
speculative execution of short tasks. The objective of this SuperUROP 
is the design of the task dependence predictor. To effectively speculate 
on task execution it is necessary to predict dependencies between tasks 
and avoid the simultaneous execution of a task and its dependency. 
Accurate predictions of task dependencies are critical to efficient 
operation of the proposed architecture.

Computation Structures (6.004) and Computer System Archetecture 
(6.823) classes piqued my interest in computer architecture and 
alternatives to conventional computation architectures. A sumer 
internship designing a DSP and FPGA co-processing system for audio 
applications opened my eyes to the possibilities of new approaches, 
fundamentally different than conventional CPUs, for efficient 
computation.”

Ganesh Ajjanagadde
MIT EECS - Draper Computer 
Undergraduate Research and 
Innovation Scholar

Project: “Information Measures 
On Directed Graphs”

Advisor: Yury Polyanskiy

Abstract: An observation which 
makes sense in our day to day activ-
ities is that filtering or processing of 
data can only reduce the amount of 
information available. A nice formal 

analogue of this statement in information theory is the data processing 
inequality for mutual information on Markov chains. More general de-
pendency structures among random variables arise in a variety of fields 
such as digital communications, inference, and machine learning. This 
work aims at identifying suitable functionals for which data processing 
inequality analogues hold over a wider range of dependency structures 
among random variables. This work also aims at exploring interesting 
consequences of such data processing inequality analogues.

“I worked on probabilistic graphical models in the context of seismic 
image analysis with Professor Alan Willsky’s group over IAP and Spring 
2013. Over IAP and Spring 2014, I worked on problems in information 
theory with Professor Polyanskiy.”
 

”

Zach Banks
MIT EECS - DENSO Undergrad-
uate Research and Innovation 
Scholar

Project: “Developing Synthetic 
Biofilms with Novel Properties”

Advisor: Timothy Lu

Abstract: The goal of this project is 
to work with the Lu Lab to engineer 
E. coli cells that assemble into an 
adhesive material which responds 

to environmental input. To create this system, I will clone different 
constructs to express and export heterologous adhesive proteins from 
E. coli. This material will then be characterized using atomic force 
microscopy to determine its adhesive properties.

“I worked with Stuart Levine at the BioMicro Center for almost two 
years, comparing algorithms and protocols used in DNA and RNA 
sequencing analysis. This past summer I worked at Chartio developing 
processes to transform and visualize arbitrary data.”

Matthew Arbesfeld
MIT EECS - Google 
Undergraduate Research and 
Innovation Scholar

Project: “Linguistics Meets Video 
Search”

Advisor: Boris Katz

Abstract: The project will build 
upon an existing system which 
allows a user to search over a 
large video corpora for clips which 

depict a natural-language query in the form of a sentence. The system 
uses compositional semantics to recognize differences between two 
sentences which have the same nouns and verbs but have different 
meaning, such as “The person rode the horse” and “The horse rode the 
person.”” Thus, a user can search over a large database of video clips 
for a specific event.

“I have done research in big data and computer vision. My past experi-
ence in these areas will be helpful for exploring this difficult problem.”

Jenny Astrachan
MIT EECS - Google 
Undergraduate Research and 
Innovation Scholar

Project: “Improving the User 
Experience of DataHub”

Advisor: David R. Karger

Abstract: Many student resources 
use the same datasets such as 
classes offered per semester. 
DataHub can host data sets which 
will make it easier to locate and use 

resources at MIT. It is not only a â€œGitHub for data, but also a publicly 
accessible data collaboration platform, adding integrated data science 
with a gentler learning curve.

In this SuperUROP, I will improve the user experience with DataHub. 
Currently the system supports a command line interface with SQL-like 
commands. I will work to improve the usability of the system for non-
expert users and users without database experience. I will also develop 
applications with DataHub in order to prove the system’s benefits to 
current students and developers. .

“In summer 2014 I worked at Dropbox on the Carousel iOS app 
improving the user experience of the main photo gallery view. Part of 
my project involved brainstorming and prototyping different layouts of 
photos to make an informed decision about what the users would like 
best. This experience will apply to this SuperUROP in thinking about the 
users of DataHub and how to make the platform easy to use.”
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Jonathan Birjiniuk
MIT EECS - Morais and 
Rosenblum Undergraduate 
Research and Innovation Scholar

Project: “Developing Proteins 
Using Computational Models”

Advisor: Collin M. Stultz

Abstract: Proteins are macromol-
ecules that play key roles in the 
function and structure of living 
organisms. Developing a novel pro-
tein to bind to a specific molecule 

is a time intensive task. One method used to create new proteins is the 
modification of an existing protein. In general, the space of the problem 
grows exponentially with the required amount of modification deter-
mined by the protein-molecule system. The goal of this project is to use 
computational models in order to significantly reduce the space of this 
problem and speed up the protein development process. In particular, 
the objective is to be able to produce a relatively small library of candi-
date proteins with the desired binding properties.

“Over the past two years I have been a UROP in the Computational 
Biophysics Group under the supervision of Professor Stultz. Both my 
prior work within my UROP as well as my coursework have provided me 
with the proper modeling and computational backgrounds needed for 
this project.”

Dinis Cheian
MIT EECS - Analog Devices  
Undergraduate Research and 
Innovation Scholar

Project: “Finding the Speed Lim-
its of an Optical Modulator”

Advisor: Rajeev Ram

Abstract: To further make possible 
the continuing scaling down in size 
of the massively multicore proces-
sors (continue the Moore’s Law) the 
processor-to-memory interconnect 

power consumption must be reduced while increasing the bandwidth. 
A depletion-mode modulator implemented on a commercial CMOS 
foundry running a standard 45 nm process has been recently demon-
strated. The modulator occupies 80µm2 and operates at 5 Gbps, with 
5.2 dB extinction ratio and an approximate energy consumption of 5fJ/
bit. My project will be to further improve this modulator improving the 
timing while keeping the power consumption low. I will elaborate new 
designs for the modulator, simulate them using Synopsis tools and 
when the needed results will be achieved I will continue to the experi-
mental part of the project. 

“I had experience in physics research (2012-2013) at the Harvard-MIT 
center for Ultra Cold Atoms under Prof. Ketterle. My sophomore year 
I was conducting research in the Photonics Microsystem Group under 
Michael Watts. The classes 6.012, 6.013 have also motivated me for this 
project.”

Bowen Baker
MIT EECS - eBay Laboratory
Undergraduate Research and 
Innovation Scholar

Project: “Consumer Credit Risk 
Models Via Machine Learning 
Algorithms”

Advisor: Andrew W. Lo

Abstract: The current consumer 
credit risk models are usually based 
on private information of the bor-
rower and are not overly dynamic 

with respect to changing market conditions. We propose to use machine 
learning methods to analyze more subtle patterns in consumer ex-
penditures, savings, and debt payments, than can the prominent models 
for consumer credit-default such as a logit, discriminant analysis, 
and credit scores. We plan to utilize radial basis functions, tree-based 
classifiers, and support-vector machines, which lend themselves well 
to large data sets and complex interaction networks between cred-
it-default probability, consumer transactions, and general consumer 
characteristics.

“I worked at a CERN computing center in Italy doing data analysis and 
helped develop a Monte Carlo algorithm to compute energy deposi-
tion in resists during Electron Beam Lithography with the Quantum 
Nanostructures and Nanofabrication Group at MIT. I spent this summer 
working at AgilOne, a predictive marketing company, as a data science 
intern and I spent last semester leading the software division of the MIT 
Robotics Team.”

Matthew Brennan
MIT EECS - Texas Instruments 
Undergraduate Research and 
Innovation Scholar

Project: “Deep Neural Networks 
for Speech Processing”

Advisor: James Glass

Abstract: Language identification is 
a procedure in speech processing 
that aims to automatically identify 
the language or dialect spoken in an 
audio recording. Language identi-

fication is used daily in a variety of crucial tasks including multilingual 
translation and emergency call routing. Over the past decade, deep 
neural networks have redefined a variety of state-of-the-art results in 
speech processing applications. Recently, there has been a growing inter-
est in using particular deep neural networks, recurrent neural networks, 
because of their advantages in predicting unsegmented time series and 
sequences with changing contextual windows. The objective of this pro-
ject is to investigate the application of Long Short-Term Memory (LSTM) 
recurrent neural network architectures to language identification.

“I previously worked on a machine learning project in the CSAIL Medical 
Vision Group with Professor Polina Golland and Dr. Christian Wachinger 
on the feature-based segmentation of parotid glands in CT scans of the 
head and neck. I also developed autonomous navigation and vision sys-
tems as a contestant in the MASLAB IAP Robotics Competition.”
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So yeun Ashley Cho
MIT EECS - DENSO Undergrad-
uate Research and Innovation 
Scholar

Project: “Towards Human Visual 
Understanding”

Advisor: Boris Katz

Abstract: Visual understanding is a 
fundamental yet a very challenging 
task. Computer vision research-
ers continuously develop artificial 
intelligence capabilities for both 

low-level and high-level vision. The research objective of this project 
is to explore the human approach to visual understanding and to build 
a computational model that utilizes this approach to produce a system 
with an enhanced, human-like, visual understanding capability. In par-
ticular, since humans often ask and answer natural language questions 
about what they see in the world, we will investigate how humans per-
form these tasks on still images and videos and then develop computa-
tional models that jointly address vision and language. 

“I took an Artificial Intelligence course last year, and it fascinated me. 
As a student majoring in both Mathematics and Computer Science, I’ve 
always wanted to do a research that involves as much math as comput-
er science. I’ll be able to apply a variety of mathematical and statistical 
tools, and learn more machine learning tools as I develop computation-
al models for different tasks in computer vision.“

Virginia Chiu
MIT EECS - Morais and 
Rosenblum Undergraduate 
Research and Innovation Scholar

Project: “Font Art Through Algo-
rithms”

Advisor: Erik D. Demaine 

Abstract: The goal of this project is 
to develop several mathematical and 
puzzle fonts, with the ultimate goal 
of developing twenty-six different 
fonts to compile an alphabet book. 

Mathematical fonts are fonts based on open problems and theorems in 
mathematics, and puzzle fonts are fonts where the reader must solve 
a puzzle to decode the message typed in the font. The value of design-
ing these fonts is that they are a method of open exploration in solving 
open problems; creating a font based on an open problem provides a 
diï¬€erent angle for viewing the problem. They also provide an accessi-
ble medium for viewing and understanding the mathematical principles 
that form the basis of the font. 

“I did a UROP with the Genesis Group @ CSAIL and investigated the 
creation of “natural” spoken event descriptions. I also interned at the 
Game Innovation Programme at the Singapore University of Technology 
and Design as a game programmer and worked with a team to develop 
an original game for National Instruments. Most recently, I interned 
as a software engineer at Originate and contributed to an enterprise 
project.”

Alexander Y. Chen
MIT EECS - Draper Undergraduate 
Research and Innovation Scholar

Project: “Atlas to Hubo: Compata-
bility of Humanoid Robots”

Advisor: Russell L. Tedrake

Abstract: In this SuperUROP project, 
Joe Griffin and I will research if 
the control approaches that Robot 
Locomotion Group has developed for 
an torque-controlled hydraluic robot 
like Atlas are still feasible on a rel-

atively weak robot powered by electric motors.  The significance of the 
project is not only to verify the mathematical abstraction that is made on 
the controllers and path planners on the control suite - Drake, but also 
to realize what are the required parameters when defining a humanoid 
robot considering of its power and primitive control input.  From this 
understanding, we will compare several state-of-the-art algorithms on 
their efficiency on the robots.

“I have been working with the Robot Locomotion Group throughout the 
summer on restoring Hubo and familiarizing the Drake system. Hubo 
and the motion capturing system has been updated to be in sync with 
Atlas’s setup.  Currently, I’m working on having Hubo catching with a 
quadratic programming controller with the Vicon motion capture.”

Eun Cho
MIT EECS - Analog Devices 
Undergraduate Research and 
Innovation Scholar

Project: “Modeling the Intracra-
nial Pressure Pulse Morphology”

Advisor: Thomas Heldt

Abstract: Intracranial pressure (ICP) 
refers to the pressure of the cere-
brospinal fluid (CSF) in the cranial 
space, and it is an important indica-
tor for various brain diseases such 

as traumatic brain injury, brain hemorrhage, tumors, and hydrocepha-
lus. Physicians monitor a patient’s ICP and consider the mean ICP value 
when making medical decisions about the patient. However, it is not the 
simple mean ICP value but the waveform of the ICP pulse that reflects 
the physical conditions of CSF space in the patient. The goals of my Su-
perUROP project are to develop models of the CSF space to understand 
the dynamics and physiological mechanisms of ICP pulsation, and to 
test whether these models can be used to estimate physical parameters 
of the CSF space from clinical waveform data.

“In 6.021J, I enjoyed learning about Hutchkin-Huxley model which uses 
circuit elements to describe the initiation and the propagation of action 
potentials in neurons. I hope to learn more about computational mode-
ling of human physiological systems through SuperUROP.”
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Eduardo Enrique de León
MIT EECS  Undergraduate 
Research and Innovation Scholar

Project: “Accelerate mobile inno-
vation for the crowd”

Advisor: Lalana Kagal

Abstract:The objective of this 
project is to enable developers to 
quickly deploy applications that 
take advantage of key sources that 
are fundamental for today’s net-
worked citizens, including Twitter 

feeds, Facebook posts, current news releases, and government data.  
Sensor components GPS location, camera access, SMS texts, Twitter 
messaging, and NFC technology can be just a “block” away with new 
additions to the App Inventor platform. The project hopes to facilitate 
the implementation of new ideas by trivializing the internals of Android 
application features. In doing so the project hopes to empower technical 
volunteers to create disaster relief applications within a few days in-
stead of weeks or months.

“My internship at Bloomberg LP focused on utilizing performance data 
to inform the user as they make decisions regarding company regula-
tions. I also worked in the Media Lab’s responsive environment group 
on a Google Glass application bringing marsh data to the user. Other 
mobile projects include an iOS application that utilizes geo-location to 
connect customers and restaurants and an Android application utilizing 
NFC technology.” 

Tami M Forrester
MIT EECS - eBay Undergraduate 
Research and Innovation Scholar

Project: “Allowing Non-tech-
nical Users to Debug Spread-
sheet-backed Apps”

Advisor: David R. Karger

Abstract: Cascading Tree Sheets 
(CTS) is a research project explor-
ing the possibility of adding a new 
declarative language to the web that 
will empower casual users to create 

professional websites and author content without extensive program-
ming knowledge. We will continue prototyping this language and extend 
it to provide useful debugging support and feedback to users to make 
it a more robust and useful language. The upcoming work consists of 
determining what feedback is useful to new users, designing different 
debugging and support systems, and implementing and testing these 
systems on users to measure their functionality and utility.

“I have experience with web development from working at Facebook, 
KAYAK, and the MIT Media Lab - Center for Civic Media. I have also 
served as the webmaster for MIT’s chapter of Pi Beta Phi.”

David Christian Danko
MIT EECS Undergraduate Re-
search and Innovation Scholar

Project: “Autism, Beyond the 
Genome”

Advisor: Bonnie A. Berger 

Abstract: The human genome, the 
3 billion base pairs that define who 
each of us are, is just one of many in 
our body. Every person has a host of 
bacteria which perform basic meta-
bolic functions. Each of these bacte-

ria have their own genomes which determines their characteristics just 
as our genome does. Autism Spectrum Disorders are often associated 
with differences in the function of these bacteria but these differences 
are currently not well understood. My project aims to develop computa-
tional techniques to characterize these differences, helping to shed light 
on a poorly understood portion of a complex disease.

“Having worked with the Berger Lab for a year now I’ve been exposed 
to a number of research projects related to Computational Biolo-
gy. Coursework in Computer Science and Biology has helped me to 
understand the basic science behind these projects. Working in a lab 
has helped me to develop an appreciation for the degree of rigor even a 
seemingly simple project can require.”

Ariana Eisenstein
MIT EECS - Lincoln Laboratory  
Undergraduate Research and  
Innovation Scholar

Project: “An Energy-Efficient 
FPGA Vision platform for UAV 
navigation”

Advisor: Vivienne Sze

Abstract: Unmanned Aerial Vehicles 
(UAV) use a variety of imaging sensors 
to navigate and avoid obstacles. Re-
al-time processing of the sensor data 

is necessary in order for the UAV to react quickly to changing environments; 
in particular, high speed vision will enable faster detection and allow more 
time for course correction. However, the energy available to process the 
data is limited as the weight of the battery must be kept to a minimum. The 
goal of this project is to create an energy-efficient FPGA platform for vision 
processing on an UAV; specifically producing hardware that would fly on a 
real airplane using vision-based control for high-speed autonomous flight.

“Having taken 6.111 and worked extensively with FPGA design and 
development with a concentration in processing live video, I understand 
the difficulties working with video in the FPGA platform. In addition, I 
have a passion for robotics, taking both 2.12 and 6.141, and am intrigued 
by the complexity of unmanned systems and understand and respect 
the many failure modes possible within these systems.”
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Rodrigo Toste Gomes
MIT EECS - Draper Undergrad-
uate Research and Innovation 
Scholar

Project: “Learning Knowledge 
for Planning”

Advisor: Tomás Lozáno-Pérez

Abstract: A crucial aspect of 
intelligence is the ability to reason 
about what actions to take to reach 
a specific goal. Planning is the area 
of Artificial Intelligence that studies 

how to find such a sequence of actions. Planning problems, however, 
are often difficult or even infeasible to solve.

Several approaches exist that use domain knowledge to make practical 
planning possible. The goal of this project is to explore a framework for 
representing knowledge that unifies several different planning strate-
gies under a single representation, using probabilistic statements. We 
will develop a planner that uses these statements to trade-off solution 
quality and run-time, and a learning algorithm that uses data from 
previous problems to find structure.

“I have been working with the LIS group for the past 3 years, doing 
research on Artificial Intelligence, Robotics, and Machine Learning. This 
project will be a direct continuation of my 6.UAP project, which I worked 
on at this lab.”

Conner Fromknecht
MIT EECS - Lincoln Laboratory  
Undergraduate Research and  
Innovation Scholar

Project: “Using Attribute-based 
Encryption to Secure Software 
Defined Networks”

Advisor: Vinod Vaikuntanathan

Abstract:  Software Defined Network 
(SDN) is a powerful and promising 
architecture that will allow for the 
construction of a new generation of 

networks capable of dynamically addressing fault tolerance, throughput, 
or any other metric. SDN introduces a centralized (or distributed) pro-
grammable controller to manage  application, forwarding, and security 
policies of an entire network. Network switches use an open source 
protocol to communicate with the controller to make routing decisions. 
The controller introduces a central point of failure in the network. The 
ultimate goal is to investigate how to protect an SDN in the event that 
the controller gets compromised. Specifically, we will design, imple-
ment, and evaluate a novel solution based on recent developments in 
Attribute-Based Encryption.

“I worked at CSAIL with Prof. Vaikuntanathan to develop an 
 implementation of both Identity-Based and Attribute-Based Encryption 
from lattices. Previously, I was a software engineer at eBay building 
 recommendation engines and at Box developing advanced security 
frameworks and services.”

Kris Martin Frey
MIT EECS - Foxconn 
Undergraduate Research and 
Innovation Scholar

Project: “Soft Robots”

Advisor: Daniela L. Rus

Abstract: I will be working with a 
soft-bodied robotic fish, with a sili-
cone-based tail that flaps like that of 
a real fish. It also has rigid, rotating 
fins to provide pitch and roll control, 
but these will eventually be replaced 

by flexible actuators similar to the tail. The final goal of the project is to 
implement full 3-dimensional locomotion using soft actuators, which is 
inherently challenging because of their complex dynamics and almost 
infinite degrees of freedom. Another challenge will be doing sensor 
fusion and accurate pose estimation underwater with the limited com-
putational resources of a small microprocessor.

“During my sophomore year I got a lot of experience with embedded 
development during a UROP with the MIT Space Systems Lab. I’ve also 
started working on my own quadrotor autopilot, through which I’ve been 
exposed to some controls and state estimation. ”

Dwyane George
MIT EECS - eBay Undergraduate 
Research and Innovation Scholar

Project: “Conceptual Redesign of 
Software”

Advisor: Daniel N. Jackson

Abstract: To optimally design and 
implement complex, scalable soft-
ware systems, we must understand 
the underlying conceptual models 
behind our software goals. The 
quality of the conceptual design of a 

software development project positively correlates to the usability, reali-
zation, and success of the finished product. This research will conduct a 
case study of Facebook, a widely used social networking application, to 
experiment with conceptual transformations and analyze various design 
choices. The case study will involve a detailed analysis of Facebook’s 
conceptual design and design inconsistencies and it will propose more 
harmonious and secure design solutions. The goal of this project is to 
repackage the software system, eliminate superfluous complexity, and 
safeguard privacy in the application’s design.

“In the past, I have taken both Element of Software Construction and 
Software Studio classes, which focus on proper conceptual software 
design. In addition, I have studied software design through working 
as a software developer engineer and program manager at Microsoft 
Corporation. My experiences with conceptual design have given me a 
strong understanding of good design and will enable me to excel in my 
research”
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Joseph Griffin
MIT EECS - DENSO Undergrad-
uate Research and Innovation 
Scholar

Project: “Walking Electric Ro-
bots”

Advisor: Russell L. Tedrake

Abstract: The Robotics Locomotion 
Group at CSAIL is working on devel-
oping dynamic walking algorithms 
for use with MIT’s DARPA Robotics 
Challenge entry, ATLAS. After a few 

years with ATLAS, the group has several functional designs that they 
would like to test on the other humanoid robot in the lab, HUBO. HUBO 
is an electric robot with an entirely different actuation scheme from that 
of the hydraulically actuated ATLAS. The goal of this project is to get the 
control algorithms functioning on ATLAS working on HUBO. Once HUBO 
is functioning with ATLAS’ control systems, we will begin experimenting 
with HUBO to find and learn about the differences between dynamic 
walking with a hydraulic robot and dynamic walking with an electric 
robot.

“My robotics experience started in high school, with a team that com-
peted in an annual underwater robotics competition. In contrast with the 
famous FIRST competition, the MATE competition is based on a series 
of tasks with a 15-minute time limit. This project will be easier than 
MATE in some ways (no waterproofing), but the computation complex-
ity involved with autonomy will make it a challenging and educational 
experience.”

Youyang Gu
MIT EECS Undergraduate Re-
search and Innovation Scholar

Project: “Evaluating Search 
Space Representations for Pro-
gram Autotuning”

Advisor: Saman P. Amarasinghe

Abstract: Program autotuning is the 
process of optimizing a program’s 
internal parameters to maximize 
or minimize a certain objective 
function, such as speed or accura-

cy. Currently, there is no systematic method for autotuning programs 
across multiple projects. OpenTuner, developed at CSAIL as a possible 
solution to this problem, is an open source framework for building do-
main-specific program autotuners. The goal of this project is to develop 
a system for OpenTuner to quickly and reliably evaluate a program’s 
search space representations. Given a set of candidate encodings, this 
project aims to build a tool that helps users determine the most optimal 
sequence of encodings to search over.

“I spent this past summer at Google designing and building an evalu-
ation system for content matching as part of the new App Indexing for 
Search platform. Prior to that, I have worked for various financial firms 
in New York City, using large historical data sets to create predictive 
models.”

Kaustav Aras Gopinathan
MIT EECS - Texas Instruments 
Undergraduate Research and 
Innovation Scholar

Project: “Diagnosing Anemia 
using the Electrical Properties of 
Blood”

Advisor: George C. Verghese, 
Collin Stultz

Abstract: Anemia is a condition 
afflicting 25% of the world’s popula-
tion and is the second leading cause 
of disability worldwide. Detecting 

anemia is not just important for general diagnostics in hospitals, but is 
also critical for HIV/AIDS treatments, ante-natal clinics, and transfusion 
centers. 

We seek to develop an electrical method to diagnose and quantify ane-
mia that can be implemented into a handheld, inexpensive device. We 
use high-frequency impedance spectroscopy and mathematical model-
ling to determine the cellular electrical properties of the red blood cells. 
From this we can calculate and provide the clinician with the relevant 
blood parameters: Hematocrit, RBC Count, and Hemoglobin.

“This is a project I have been working on and refining for many years, 
and I am glad I have the chance to pursue it through the SuperUROP 
program. I have worked on several research projects on medical devices 
before at MIT through the UROP program. I am interested in working at 
the confluence of medicine and electrical engineering and developing 
affordable health technologies.”

Predrag Gruevski
MIT EECS - Accenture Under-
graduate Research and Innovation 
Scholar

Project: “Secure Distributed 
Multi-User Web Applications”

Advisors: Nickolai B. Zeldovich, 
Frans Kaashoek

Abstract: Web applications store 
more personal user data than 
ever before, and when that data 
is compromised by attackers, the 

consequences for affected users are severe. A recently developed web 
framework called Mylar aims to make secure web applications easier 
to build by encrypting all data in the user’s browser and allowing the 
servers to process encrypted data. This project aims to evaluate the 
developer experience while building applications using Mylar by building 
several applications with complex, realtime modes of user interaction. 
The implementations can then be analyzed to find common good design 
patterns, and added to the framework as new functionality to make 
building secure distributed web applications with Mylar an easy and 
intuitive experience for developers.

“My first research was a two-year UROP at the MIT AgeLab, building a 
video and sensor data analysis platform. For three summers I interned 
as a distributed systems engineer at Palantir, Dropbox and Firebase. 
I designed and developed a high-throughput data caching system, a 
fault-tolerant push notification service, and a fault-tolerant data persis-
tence and parallel query execution system for a distributed database.”
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Junda Huang
MIT EECS - Landsman 
Undergraduate Research and 
Innovation Scholar

Project: “Hotspot Vectorization”

Advisor: Saman P. Amarasinghe

Abstract: Physics simulations are 
widely used in areas including sci-
ence research, mechanical design, 
and video games production. These 
applications are usually computa-
tionally intensive in nature. Although 

modern day compilers can perform several optimizations on common 
code patterns to increase software performance, they are usually una-
ware of data structures, cache size, and other factors, providing limited 
optimizations to more complicated computations. The compiler group at 
CSAIL has developed a programmable system that recognizes specific 
computation processes. With this system, programmers can develop 
fast physics simulation software. Specifically, I will work on code gener-
ation and optimizations for this system.

“I have worked at CSAIL Computational Fabrication Group on computa-
tion intensive algorithms for the graphical functionalities of 3D printers, 
and in fact, they are some important applications of the system being 
developed in this Super UROP. I also interned at Treyarch and my tasks 
included performance engineering and working with a parser. With 
years of experience using C/C++. I have solid understanding of the lan-
guage down to the assembly level.”

Jacob Haip
MIT EECS - DENSO Undergrad-
uate Research and Innovation 
Scholar

Project: “Enhancing Design and 
Fabrication by Example through 
FEM Simulations”

Advisor: Wojciech Matusik

Abstract: My project seeks to use 
Finite Element Method simulations 
to give users interacting with a 
template object database real-time 

feedback as to the structural stability of their designs.  One piece will 
be to annotate the object template database with the types and ranges 
of loads that can be expected based on how the object is used.  For ex-
ample, what makes a table sturdy is different from what makes a chair 
sturdy.  A second area of the project will to be optimize the computation 
of the FEM simulations.  FEM is an expensive operation but because 
different versions of the same template have similar characteristics it is 
possible to optimize the calculation or precompute results.

“One of my favorite classes has been Professor Matusik’s Computa-
tional Fabrication class which focused on the fabrication and modeling 
subset of computer graphics.  We did a small project using FEM sim-
ulations but my SuperUROP will take these simulations to a new level.  
Previously I have worked on other personal projects at the intersection 
of the digital and the physical such as robotics, home automation, and 
multi touch screen desks.”

Margaret Guo
MIT EECS - Keel Foundation 
Undergraduate Research and 
Innovation Scholar

Project: “Monitoring Procedural 
Sedation”

Advisor: George C. Verghese

Abstract: Procedural sedation and 
analgesia (PSA) is widely used in 
the emergency department and for 
various diagnostic and therapeutic 
procedures. Despite its relative 

effectiveness for increasing chances of clinical success, it can poten-
tially cause sudden, life-threatening conditions such as hypoventilation, 
apnea, airway obstruction, and cardiopulmonary impairment, and 
monitoring systems currently in place provide little advance warning 
for serious adverse events. This project aims to develop novel ways 
for characterizing procedural sedation depth as well as to predict and 
prevent adverse respiratory events. Moving forward, we will be using 
high-resolution vital-sign monitoring of the respiratory and cardio-
vascular systems, as well as computational data mining and modeling 
of human cardiorespiratory physiology to develop better monitoring 
modalities to minimize the risks associated with PSA.

“I have previously worked at Medtronic on sensing and detection algo-
rithms for pacemakers. My research interests lie in applying technology 
to improve patient care and medical treatments.”

Austin Hess 
MIT EECS - DENSO 
Undergraduate Research and 
Innovation Scholar

Project: “Multiparameter, 
multialgorithm meta-machine 
learning”

Advisor: Una-May O’Reilly 

For many applications of machine 
learning, domain-specific special-
ists must manually determine what 

type of machine learning algorithms will result in the best generaliza-
tion to data in the real world. To resolve this inefficiency, the Anyscale 
Learning for All (ALFA) group at CSAIL has begun developing Delphi, a 
platform to recommend predictive models for datasets. Delphi is meant 
to take some of the low-level human effort out of designing and imple-
menting the best machine learning solutions to various types of data 
in various domains. The goal for my project will be to work to turn the 
first version of Delphi into a robust and useful model recommendation 
system.

“I participated in a high-energy physics UROP involving the Higgs boson 
search at CERN and MIT under Christoph Paus. I have interned with 
several software companies, including one with a computer vision 
focus.”
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Lef Ioannidis
MIT EECS Undergraduate Re-
search and Innovation Scholar

Project: “Parallel Code Genera-
tion  with LLVM”

Advisor: Saman P. Amarasinghe

Abstract: As supercomputers are 
becoming increasingly complex in 
terms of their hierarchical designs 
and interconnection networks, the 
problem of determining optimal 
data distributions for parallel pro-

grams is becoming more difficult. Existng models for autoparallelizing 
compilers are too simple to always generate the best data distribution. 
Instead, the Commit group in CSAIL is working on a system that auto-
matically generates all possible data distributions from parallel code. 
This extension will consist of a set of macros that describe parallel 
code to the LLVM Intermediate Representation (IR) and a set of rules for 
compiling code modules to this new Parallel LLVM IR. My goal for this 
new interface is to be simple, minimal and backwards compatible with 
the existing LLVM IR.

“I have done Undergraduate Research on Computer Systems in the past 
year, optimizing parts of the linux kernel in terms of performance and 
security. I have also written parallel daemons that were fast, optimal 
and thread-safe. As an intern at Intel in the summer of 2014 I worked on 
new computer architectures, writing code optimized for 
energy dissipation.”

Anubhav Jain
MIT EECS Undergraduate Re-
search and Innovation Scholar

Project: “Designing offline toler-
ance for mobile applications”

Advisor: Lalana Kagal

Abstract: The vision of this project 
is to develop protocols to allow for 
offline tolerance of mobile applica-
tions and to design an offline mode 
for all applications. This would 
involve leveraging existing technol-

ogies including WiFi, Bluetooth, and local peer to peer networks to be 
able to transmit data. Furthermore, the protocol would provide a way 
to sync with the central servers after switching back from offline mode 
to online mode. These applications have a variety of use cases in the 
future, such as being used in disaster scenarios where there is a lack 
of cellular networks and could provide a messaging platform to get 
information out as quickly as possible.

“I did research for two summers in the Sur Lab in Brain and Cognitive 
Science in high school prototyping platforms for mouse training and 
running my own psychophysics experiment. I also interned at Homejoy, 
developing their Cleaner facing Android application.”

Jeevana Priya Inala
MIT EECS - Actifio Laboratory 
Undergraduate Research and  
Innovation Scholar

Project: “Increasing Modularity 
of Program Synthesis”

Advisor: Armando Solar-Lezama

Abstract: Program synthesis is the 
concept of using machines to figure 
out the low level error prone details 
of a program using the higher level 
insights of the programmer. Sketch 

is a program synthesis tool that uses a constraint-based approach 
to synthesis. One problem with constraint-based synthesis is that it 
doesn’t scale on complex programs. A solution for this problem is to 
do modular synthesis by solving different functions of the program 
separately. This requires careful delinking of dependencies between 
different functions. In this project, we propose to use the concept of 
abstraction refinement to deduce preconditions and postconditions of 
functions and use them to abstract the functions. This approach will 
achieve efficient synthesis of complex programs without requiring extra 
effort from programmers.

“I have worked previously with Prof. Armando Solar-Lezama to develop 
an eclipse plugin editor for Sketch and then to implement new features 
in Sketch to do efficient synthesis of programs involving Algebraic 
Datatypes. The later project also involved synthesis of translations on 
programming languages and is one example of a complex program 
which doesn’t scale well.”

Andrei Ivanov
MIT EECS - Actifio Undergraduate 
Research and Innovation Scholar

Project: “ A common stack for 
large-scale nearest-neighbor 
interference”

Advisor: Devavrat Shah

Abstract: Exploiting similarity in data 
has been widely used in data-drive 
predictive analytics. In online recom-
mendation systems like Netflix and 

Spotify that have both huge user bases and items to recommend, we 
can predict whether a user will like an item by looking at what similar 
users like.  Despite such applications that use similarity-based near-
est-neighbor approaches, there has been little theoretical development 
in understanding when and why these methods should work well. In this 
project, we aim to address these issues by building a common stack for 
large-scale nearest-neighbor inference with theoretical performance 
guarantees and that tackles a diverse range of applications such as 
time series classification, online collaborative filtering, and image 
segmentation.

“Since I started college I’ve been trying to combine my love for math and 
computer science and machine learning seems like a sweet spot for this. 
I took the undergraduate machine learning class the past semester and 
hope that this project together with future classes will help me advance 
in this field.”
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Harini Kannan
MIT EECS - Wertheimer 
Undergraduate Research and 
Innovation Scholar

Project: “Learning Struc-
tures Underlying Long-
Range Transcriptional 
Regulation”

Advisor: David K. Gifford

Abstract: Understanding tran-
scription factors and their three 
dimensional interactions is ex-

tremely important to understanding gene regulation, the central dogma 
of biology, and cell identity. Transcription factors are proteins that bind 
to DNA and help regulate transcription, and the goal of this project is 
to use machine learning to model the interactions among transcription 
factors. First, we will use the ChIA-Pet sequencing technique to detect 
these interactions. Then, given a DNA sequence, we will build a logistic 
regression model that predicts interligation reads, or which tran-
scription factors will bind to each other. By training our model on DNA 
fragments selected by ChIA-Pet, and testing on both held-out regions as 
well as biological experiments, we can verify the validity of our model.

“I really enjoyed 6.036 this past spring, inspiring me to pursue machine 
learning further. This past summer I interned at Facebook on the Graph 
Search team, working on a machine learning project that involved using 
logistic regression models to predict search keywords for user posts.”

Woo Hyeok (David) Kang
MIT EECS - MediaTek 
Undergraduate Research and 
Innovation Scholar

Project: “Hardware-Accelerated 
Big Data Computation on Distrib-
uted Flash Storage”

Advisor: Arvind

Abstract: A fundamental limit 
has been reached in computation 
systems with a monolithic magnetic 
disk storage. With the advent of Big 

Data computations, the traditional storage is a bottleneck in a computa-
tion process that involves the computation system’s CPU, memory, and 
storage; no longer is the CPU and the memory the biggest bottleneck 
in Big Data computations. The Computation Structures Group has 
implemented a computation system with a new storage system: a 
distributed flash disk storage. In this new computation system, there 
is a storage-controller hardware that is re-configurable (via hard-
ware-description software), offering a degree of freedom to exploit in 
Big Data computations. My specific role in this project is to implement, 
in hardware-description software, those reconfigurations needed in 
MapReduce computations.

“My background is a combination of two courses relevant to this project: 
6.111 which taught me the essence of re-configurable hardware and 
6.033 which introduced MapReduce, a popular venue of Big Data com-
putations.” 

Erik Johnson
MIT EECS - Duke Energy Under-
graduate Research and Innovation 
Scholar

Project: “ Power Electronics 
to Enable Energy Access in the 
Developing World: Consumer 
Module”

Advisor: David J. Perreault 

Abstract: The lack of electricity is 
one of the most pressing concerns 
in the developing world. While there 

is a pressing need to provide electrification, the current technologies 
have not been able to scale to serve these areas. This project is focused 
on developing technology that enables a peer-to-peer scalable DC mi-
cro-grid that creates a marketplace for electricity. This will allow people 
access to electricity who were not able to afford generating assets. 
Furthermore it incentivizes people who can afford generating assets to 
invest in more generation as now they are able to sell the excess power. 
The research will include designing and testing of low cost and high 
efficiency dc/dc power converters. The technology developed will be 
piloted in India.

“Personally, energy in the developing world has been a passion of mine 
for a few years. I worked this past IAP and Summer for a Power Com-
pany in Ghana on the Network and Controls Group. This experience has 
increased my desire to see people have a sustainable source of power. 
I have also enjoyed the classes, labs and prior research with Professor 
Leeb and Perreault.”

Michelle Johnson
MIT EECS - Duke Energy 
Undergraduate Research and 
Innovation Scholar

Project: “Secure Distributed  
Multi-User Web Applications”

Advisors: Nickolai B. Zeldovich

Abstract: Servers are used to store 
and process sensitive information. 
If an attacker gains access to the 
server, they could obtain all private 
data that is stored there. Mylar is a 

platform that protects data confidentiality in cases where an attacker 
has gained full access to a server. It encrypts the data on the server and 
allows the server to perform queries over the encrypted data, even if 
the data is encrypted with different keys. It also ensures that the code 
of a client-side application is authentic and that allows users to share 
encrypted data securely during an active attack. My project will focus on 
developing a secure email service on top of the Mylar platform.

“I worked with Glen Urban at Sloan where I analyzed the affects of 
advertising on a user’s internet activity. I built a web extension and set 
up a database in order to collect and store the data. I worked at Tumblr 
and built a web interface for their scala team so that they could deploy 
services to the machines on Tumblr’s network.”
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Daniel Kramnik
MIT EECS Undergraduate Re-
search and Innovation Scholar

Project: “Ultra-Low Voltage Step-
Up Converter”

Advisor: Rahul Sarpeshkar

Abstract: The goal of this project is 
to develop a low power, highly-effi-
cient integrated DC to DC converter 
to step up very low voltages from an 
energy harvesting system to higher 

voltages that can be utilized by other electronics.

“I like to build things; I have worked on various projects from Tesla coils 
to spacecraft power systems.” 

Daewook Kim
MIT EECS - Foxconn Undergrad-
uate Research and Innovation 
Scholar

Project: “Parallel processing for 
next generation Ultra-HD video 
compression with H.265/HEVC”

Advisor: Vivienne Sze

Abstract: I am going to work with 
Prof. Sze in RLE and Prof. Leiserson 
in CSAIL on exploring the speed 
and performance of HEVC’s built-in 

parallel features using Cilk-P which is an extension to C and C++ that 
offers multithreaded parallel computing. We will also investigate how 
these tools impact other important video coding requirements including 
memory bandwidth and latency. The ultimate goal would be to have a 
real-time Ultra-HD 4K 30fps video decoder implementation running on 
a multi-core platform.

“In 6.172 that I took in 2013 fall semester, I learned how to a build efficient 
and high-performance program using algorithmic techniques, cache 
optimizations, vectorization, instruction-level optimizations, and parallel 
programming. This UROP is going to be a good opportunity for me to 
apply what I have learned in class to a practical application, and test the  
effectiveness of the optimization methods that I learned in 6.172.”

Gurtej Kanwar
MIT EECS - Keel Foundation 
Undergraduate Research and 
Innovation Scholar

Project: “ Proposal for work 
on high-performance physics 
simulation language”

Advisor: Saman  P. Amarasinghe

Abstract: Many applications could 
benefit from the development of a 
language designed for high-per-
formance physics simulations: 

machine learning, physics research, real-time game rendering, etc. The 
goal of this project is to work with Fredrik Kjolstad on the development 
and validation of such a language based on parallelized computations 
over a hyper-graph of data. I  will develop visualizations to represent 
the data and operations and also work with the team to implement 
collisions in this system without losing the performance benefits of 
parallelizing the computations on each element of the data. On the 
compiler side, I will look into developing a parser for the language to 
move beyond building queries using the programmtic API.

“I develop a sanbox-style particle physics Android application, “The Ele-
ments: Sand Game”. A lot of the ideas of developing a fast time-stepping 
physics system for that game are relevant to this research. In particular, 
I spent time looking into developing a shader-based alternative to the 
physics for that game, which would have required a collision system 
implemented in a highly parallelized environment.”

Mariam Kobiashvili
MIT EECS - Quanta Computer 
Undergraduate Research and 
Innovation Scholar

Project: ““Speech Interfaces for 
Smartphones””

Advisor: James Glass

Abstract: In order to make it pos-
sible for humans to speak to com-
puters a conversational interface is 
needed. SLS made human-comput-
er interaction possible. Computer 

converts users speech into text, breaks it down into pieces, recognizes 
grammatically and represent meaning systematically.  The main idea of 
my project is to make human-computer interaction accessible to peo-
ple. Using well-analyzed data, application should be able to give users 
information they want, without them making too much effort. One of the 
main features will be finding nearby restaurants and/or other important 
locations. This information can be received from already pre-generated, 
well-evaluated data. However, analyzing what users really want, and 
using conversational paradigm to solve this problem together will need 
a deep understanding of natural language and its grammar.

“I worked at Facebook on the Android team. My project was about cre-
ating an image transcoder from WebP to JPEG. I also did an internship 
at Dropbox and worked on the Carousel Android team and developed a 
new feature for the product.”
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Taibo Li
MIT EECS - Wertheimer 
Undergraduate Research and 
Innovation Scholar

Project: “Reducing False Alarms 
in Critical Care”

Advisor: Thomas Heldt

Abstract: Patients in intensive care 
are monitored very closely through 
a variety of bedside devices. The 
overwhelming number of clinically 
irrelevant alarms from these devices, 

however, has posed significant challenges to critical care, leading to 
serious problems ranging from desensitisation of clinical staff to the 
potential neglect of truly life-threatening conditions.  This project seeks to 
achieve false alarm reduction by incorporating physiological information 
from multiple signal streams, rather than focusing on a single-signal or 
single-channel analysis, to accept or reject an issued alarm. This project 
also seeks to optimize the proposed algorithm for complexity in order to 
make it readily applicable for real-time operation in clinical settings.

“I interned with Quantopian on developing machine learning algorithms 
for trading, and later decided to apply this knowledge in biomedical 
applications. I was involved in benchmarking clustering algorithms for 
protein-protein interaction networks at the Broad Institute, and designed 
unsupervised techniques to correlate genetic profiles with phenotype 
for colorectal cancer patients at Stem Cell Institute of the University of 
Cambridge.“

Veronica Lane
MIT EECS - DENSO Undergraduate 
Research and Innovation Scholar

Project: “Whole-Body Control for 
Quadrupedal Running over Rough 
Terrain”

Advisor: Russell L. Tedrake

Abstract: We endeavor to develop a 
control system to enable LittleDog, 
a quadruped robot designed by Bos-
ton Dynamics, to plan and execute 
running motion over uneven terrain 

using an optimization-based whole-body planner and a quadratic 
program controller. Potential applications for quadruped robots capable 
of traversing rough terrain include search and rescue operations and 
exploration.

“Before my freshman year, I spent a summer collaborating on the 
structural design of a Lunar Micro Robot at NASA. During my freshman 
year I competed in MIT’s Mobile Autonomous Laboratory Competition. 
Last year I developed software for a facial tracking quadrocopter with 
Dr. Dan Feldman in CSAIL. This past summer, I developed software at 
Boeing for satellite command and signal routing verification.”

Ambika Krishnamachar
MIT EECS - eBay Undergraduate 
Research and Innovation Scholar

Project: “Emulating Datacenter 
Network Protocols with Fast-
pass”

Advisor: Hari Balakrishnan

Abstract: Data centers, with their 
unique mix of flows and application 
demands, are constantly facing
challenges due to heavy queue-
ing. Often, the flows can be highly 

latency sensitive and thus, minimizing queueing is a priority. Fastpass is 
a data center network architecture where all senders delegate control 
over packet transmission to a centralized arbiter. This arbiter selects 
the path to send traffic over as well as the timeslot to send traffic for 
each packet, to create a highly efficient no-queueing network.

Our goal is now to implement different scheduling algorithms that se-
lect timeslots and paths, and evaluate their performance with realistic 
workloads on real datacenter infrastructure. We will start with known 
algorithms, and as we gain insight we will modify these algorithms or 
develop new ones.

“This summer I worked with the Analytics team at Pandora, developing 
a framework to facilitate detection of inefficient queries run on their 
Hadoop cluster. Additionally, the previous summer I developed an algo-
rithm and accompanying software to predict customers’ paths through 
grocery stores during an internship with Catalina Mobile.”

Natalie Manting Lao
MIT EECS - MediaTek 
Undergraduate Research and 
Innovation Scholar

Project: “Mobile Medical Plat-
form”

Advisor: Anantha P. Chandrakasan

Abstract: Due to remote locations, 
lack of resources, or financial 
strains, rural populations face many 
obstacles to receiving prompt and 
proper medical attention. The goal 

of my SuperUROP is to research and develop a complete mobile health 
platform to improve rural healthcare, initially focusing on rural India. 
I will work on a team of three to interface mobile medical sensors to a 
mobile device and develop a customer-aware, user-friendly mobile app 
for efficient data collection, analysis, and storage. Specifically, I will work 
in the Microsystems Technology Laboratories to design and build lab-on-
chip medical sensors such as ECG devices, glucometers, blood pressure 
sensors, and malaria tests to interface with the mobile app. The ultimate 
goal of this project is to revolutionize healthcare practices to help rural 
populations lead healthier and happier lives.

“I have previously UROPed with the Systems Engineering Advancement 
Research Initiative. I was also a Google Glass and Android application 
developer for Appian Corp. I worked for GE as a Mobile and Field Services 
Lead to roll out an iOS application for field services: I acted as liaison be-
tween end users, managers, and developers; led training; ran a field pilot; 
and managed the global rollout of my mobile application.“
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Jenny Han Lin
MIT EECS - MITRE Undergraduate 
Research and Innovation Scholar

Project: “Improved Motif De-
tection and Analysis in Genome 
Regulation during Motor Neuron 
Development”

Advisor: David K. Gifford

Abstract: Transcriptional program-
ming involves inducing stem cells 
to be induced into a variety of cell 
types through the forced expres-

sion of transcription factors. In order to be truly effective, however, it is 
necessary to understand not just the appropriate transcription factors 
to use, but also potential mechanisms by which they bind to DNA and 
effect downstream expression. This project seeks to improve on an ex-
isting binding motif discovery method to allow for the presence of wild-
card characters, or gaps in the binding sequence and then benchmark 
it against similar methods. Gaining a more nuanced understanding of 
binding motifs can lead to broader, more efficient applications for tran-
scriptional programming.

“Computational methods applied to biological problems have always in-
terested me. I’ve had prior experience working with biological data in 
MIT’s BioMicroCenter, as well as during a summer fellowship at UCLA 
sponsored by the Huntington’s Disease Society of America.”

Zixi Liu
MIT EECS - Keel Foundation 
Undergraduate Research and 
Innovation Scholar

Project: “Oxygenation patterns in 
the preterm neonate”

Advisor: Thomas Heldt  

Abstract: Oxidative stress during 
fetal development, delivery, or early 
postnatal life is a major cause of 
neuropathology, as both too little 
oxygen (hypoxia) and too much 

oxygen (hyperoxia) can significantly injure the developing brain. To help 
reduce prematurity-related brain injury, our group is collaborating with 
neonatologists at Beth Israel Deaconess Medical Center and Boston 
Children’s Hospital to determine antecedents of neural injury in the 
neonate, including hypo- and hyperoxia. To that end, we are collecting 
bedside monitoring data from newborns in neonatal critical care. Our 
database currently contains over 5,000 patient records and continues 
to grow. This superUROP project will focus on investigating oxygenation 
patterns in preterm infants and relating such patterns to neurological 
outcome measures.

“I took a few classes that had a focus on signal processing. The basics I 
learned from the classes will help me applying it to practice use and gain 
more insights in the SuperUROP. In addition, my previous UROP on non-
invasive brain signal detection and stimulation helped me learn about 
how to see the big picture, work in a team and work productively, which 
will benefit me for the SuperUROP.”

Yixin Li
MIT EECS - Foxconn Undergrad-
uate Research and Innovation 
Scholar

Project: “ Track Visually Moving 
Objects Using RGBD Data”

Advisor: John Fisher

Abstract: Tracking is an important 
topic within the field of computer 
vision and robotics. It includes some 
basic tasks of detecting moving 
objects and extracting information 

about their movement, such as individual’s position and velocity. The 
next higher level aim is to successfully track targets over time and 
analyze their behaviors from the tracks obtained. The goal of this project 
is to develop a new method to track moving objects from video images 
sequences.  The approach that we would like to use is non-parametric 
Bayesian inference. The reason is that we don’t have much information 
about the priors and would like to do inference continuously online. 
And non-parametric models could automatically infer adequate model 
complexity from the data.

“I have worked at MIT Media Lab on constructing 3D model of an object 
by aligning point clouds obtained from a depth camera. As an intern, I 
worked on a data visualization project at Oracle. I also have experience 
building an Android application which serves as a user interface for 
people in a treatment center.”

Donald Little
MIT EECS - MediaTek  
Undergraduate Research and  
Innovation Scholar

Project: “Mobile Medical Plat-
form”

Advisor: Anantha P. Chandrakasan

Abstract: Rural areas around the 
world, particularly in India, lack the 
tools and infrastructure to deliver 
basic healthcare as hospitals and 
doctors are focused around the main 

cities with high population densities. This project focuses on creating a 
mobile medical platform that will enable health workers in remote rural 
areas to diagnose and monitor patients without having to travel to remote 
hospitals, expediting diagnosis. The project will also keep track of all of 
the patient data, serving as a system of record and patient history which 
currently does not exist.

“I have worked with the mobile devices ecosystem (both Android and iOS) 
creating utility applications. I was also involved around data ingestion 
and persistent storage projects in a previous internship. The knowledge I 
have learned through these projects will help us develop an architecture 
to deliver a better and faster medical platform for rural areas.”
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Stanislav Lukashov
MIT EECS - Texas Instruments 
Computer Undergraduate 
Research and Innovation Scholar

Project: “A wearable, long term 
ECG measurement system”

Advisor: Charles G. Sodini

Abstract: Cardiovascular disease 
is the leading cause of death in the 
United States. Risk stratification 
methods are being developed here at 
MIT that could determine if and when 

an individual will have a cardiac event and researchers in the Sodini Group 
have created a wearable, long term ECG measurement system that can 
record a single lead ECG and 3-axis acceleration data for a period of up 
to one week. While the prototype device performs well under a variety 
of conditions, both mechanical and software improvements are needed 
before the device can be worn by patients. The goal of this Super UROP 
will be to design the next generation of the prototype system, paying 
special attention to mechanical reliability and comfort.

“In my 6.161 class I created a final project that involved building 
a Faraday rotator and demonstrating its effects on light traveling 
through regular water. During this project I spent many hours in the 
lab constructing different designs and testing their efficacy in building a 
viable experiment.”

Tiffany Lu
MIT EECS Undergraduate Re-
search and Innovation Scholar

Project: “Cascading Tree Sheets: 
Building Spreadsheet-backed 
Web Applications”

Advisor: David R. Karger

Abstract: Building web applications 
with no programming experience is 
difficult, and using Cascading Tree 
Sheets, developed by PhD student 
Ted Benson in Professor Karger’s 

group, in conjunction with Google spreadsheets provides an easy way for 
users to build web applications with no server code required. Some ap-
plications of CTS and spreadsheets include a new content management 
system to maintain a static blog or simple one-off apps like to-do lists or 
chat rooms. This project will focus on further exploring the complexity 
of designing these applications using just spreadsheets as the backend 
as well as researching how both end users and power users would apply 
this simple way of building web applications. 

“I love building interfaces and experiences that are smooth and easy to 
use, and this project explores designing mechanisms and workflows for 
both technical and nontechnical users. I have taken Professor Karger’s 
UI Design and Implementation class, as well as interned at Electronic 
Arts, working on a web application specifically for end users and Face-
book, working on the Instagram iOS team.”

Eric V. Mazumdar
MIT EECS - Fano Undergraduate 
Research and Innovation Scholar

Project: “Modeling Gene Ex-
pression from Vocal-Behaviors 
in Songbirds using Machine 
Learning”

Advisor: Manolis Kellis

Abstract: The genetics and biology 
behind human learning has never 
been fully understood. In an effort 
to shed light on the genetic basis of 

learning and memory, I will seek to model gene expression in the brain 
of the zebra finch from its behaviors. The zebra finch, the second avian 
genome to be fully sequenced, has long been considered an apt model 
for learning and memory in humans. Given the high quantity of genomic 
information on the zebra finch, its quantifiable behaviors, and various 
Machine Learning techniques, I hope to gain insight into the underlying 
genetics of learning and memory in the finch\’92s brain in the hope that 
this gives us insight into similar processes in humans.

“Over the past two years I have participated in a UROP in the lab of Pro-
fessor Sangeeta Bhatia at the Koch Institute where I worked on develop-
ing a model using synthetic biomarkers for the early detection of cancer. 
I also worked on using Machine Learning to predict failure within cloud 
computing systems at Infosys, an IT company in India. These experienc-
es have helped me explore my interests in computational biology.”

Elaine Doreen McVay
MIT EECS - Amazon Computer 
Undergraduate Research and 
Innovation Scholar

Project: “3D Printing 2D Mate-
rials”

Advisor: Tomás Palacios

Abstract: Our project aims to mesh 
the world of 3D printing with ad-
vancements in the field of thin film 
electronics to create customized 
products with enhanced capabili-

ties.  Ink Jet printing in particular has benefits to microelectronics pro-
duction as the process is versatile, involves a limitted number of steps, 
and can deposit a controlled amount of material at the nano/micros-
cale level.  We will work to develop a 3D printing system and inks that 
produce circuits based on the two dimensional materials that are being 
investigated in the Palacios lab, such as molybdenum disulfide and 
graphene.  I will be researching and developing the printer head system 
to meet our needs in printing conductive patterns on the micrometer 
scale and developing a molybdenum disulfide ink to print high mobility 
transistors. Next semester we will work on a demonstration of our 3D 
printer’s capabilities by printing either a display or sensor application.

“I have been working in the Palacios lab to design and fabricate the 
backplane circuitry for an organic LED display using MoS2 transistors.  
This has helped me understand the materials we use to make tran-
sistors and the benefits and limits to the processes currently used to 
fabricate transistors made of 2D materials.”
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Pratheek Nagaraj
MIT EECS - Cisco Undergraduate 
Research and Innovation Scholar

Project: “Authenticated Data 
Structures”

Advisor: Vinod Vaikuntanathan

Abstract: Security of data in the 
digital age has been a challeng-
ing problem. With the increase of 
cloud computing and data storage 
in remote locations, authencity - 
the ability to determine whether 

interactions are genuine and place trust in the parties involved - is of 
paramount importance. Often communications occur over an untrusted 
channel so structuring data in an inherently secure manner becomes 
necessary which leads to the development of authenticated data struc-
tures (ADS). This project will examine the tradeoffs between security 
and efficiency for ADS large scale systems. The goal is then the theoret-
ical design and practical implementation of efficient ADS.

“I have done a UROP with the Whitehead Institute in Computational 
Genetics where I developed crowdsourcing techniques to examine 
heredity from social networks. I have also taken coursework in data 
structures which has provided me a solid foundation in preparation for 
this project.”

Halla Monique Moore
MIT EECS - Quanta Computer 
Undergraduate Research and 
Innovation Scholar

Project: “Text-Entry for Hand-
written Video Lectures”

Advisor: Frederic P Durand

Abstract: Handwritten video lectures 
are becoming a prominent tool in on-
line learning, but illegible handwrit-
ing can make such videos useless. In 
order to add support for those who 

prefer typing to handwriting, this project will focus on adding a text-en-
try feature to Pentimento, which is a program for creating handwritten 
videos. This text-entry feature will “record” the user’s typing to maintain a 
similarity to the playback of traditional handwriting. The user will be able 
to go back to change the text, or to change the timing of the characters if 
they typed something at the wrong speed. This feature will allow Penti-
mento to give users full control over the content and timing of their video, 
without requiring them to use handwriting.

“I worked on Pentimento-related projects during both terms of this past 
school year and also the preceding summer. These projects included an 
attempt at a video tracing feature and helping to port Pentimento over to 
JavaScript. I have also taken two classes on user interfaces, which will 
come in handy for integrating this new feature with the already existing 
user interface.”

Catherine Medlock
MIT EECS - Duke Energy 
Undergraduate Research and 
Innovation Scholar

Project: “Investigation of Sparsi-
ty and Clustering Algorithms in 
High Dimensional Datasets”

Advisor: Lizhong Zheng

Abstract: Reconstructing a continu-
ous-time signal from a sequence of 
discrete-time samples is a common 
objective in signal processing. This 

can be accomplished especially efficiently for sparse signals, those 
which are contained in a lower dimensional subspace of the data space, 
through techniques such as compressive sensing. Sparse signals are 
present in many, but not all, data processing applications. We propose a 
broader definition of sparsity, in which data points occupy only a fraction 
of the volume of the data space and naturally cluster into distinguisha-
ble groups. We seek to verify that this type of sparsity exists in the da-
tasets of useful applications, and will then focus on the development of 
clustering algorithms that would take advantage of it in data processing.

“I have done research with the MIT Compact Muon Solenoid (CMS) Col-
laboration for over a year. This summer I worked on the measurement 
of the W and Z boson production cross-sections, contributing to the im-
plementation of a more compact fitting framework. I gained experience 
in accounting for systematic and statistical uncertainties in a precision 
measurement and worked with both real and simulated datasets.”

Ahmet Can Musabeyoglu
MIT EECS - Duke Energy 
Undergraduate Research and 
Innovation Scholar

Project: “Smart Power Convert-
ers for Rural Electrification”

Advisor: David J. Perreault

Abstract: Today, a total of 1.3 billion 
people in the world remain in the 
dark and are denied basic standard 
of living due to the lack of electric-
ity. Current technologies have not 

been able to scale to serve these people in rural areas. This project is 
focused on developing technology that enables a peer-to-peer scalable 
DC microgrid that creates a marketplace for electricity. This results in 
people getting access to electricity who were not able to afford generat-
ing assets. It also incentivizes people who can afford generating assets 
to invest in more generation as now they are able to sell the excess 
power. The research will include designing/testing of low cost and high 
efficiency dc/dc power converter for the consumer module.

“After taking Power Electronics class 6.334 I was impressed by the use-
ful applications of power electronics concepts which has powered most 
of our world for more than 100 years. Also this past summer, I worked 
at a power electronics company to improve USB powering of electronic 
devices. I am excited to combine these past experiences to help power-
ing the rest of the world which still does not have access to electricity.”
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Jin Pan
MIT EECS - Foxconn 
Undergraduate Research and 
Innovation Scholar

Project: “Printable Robots”

Advisor: Daniela L. Rus

Abstract: There has been exciting 
recent work on folding 2-dimen-
sional paper and plastic nets into 
3-dimensional robotic exoskeletons. 
I will be expanding on that line of 
research and working towards a 

smart hardware compiler that translates high level specifications into 
the net to be folded. To that end, I will initially be designing a language 
agnostic representation of a robot and developing tools to easily allow 
an open source community to build components together.

“I am very interested in applications of software, and have previously 
worked on high frequency trading at Tower Research Capital and sales 
modeling and optimization at Counsyl Genomics.”

Deniz Oktay
MIT EECS Undergraduate 
Research and Innovation Scholar

Project: “Bringing Down The 
Network”

Advisor: Vincent W. S. Chan

Abstract: Today it is common-
place to hear of network security 
breaches in the news. The Stuxnet 
worm which disrupts the nuclear 
development of an entire country 
and the buffer over-read Heart-

bleed bug are only a sampling of many attacks that we know about. 
The traditional TCP/IP protocol was built on a set of assumptions 
that do not necessarily hold anymore. To this end, the goal of our 
research is to catalog the current literature on network-disabling 
attack planes and then explore novel approaches to bringing down 
or disabling the intended operation of a networked system, such 
that development of new clean slate architectures can be done with 
the security concerns in mind.

“During parts of my freshmen and sophomore years, I worked 
on using novel machine learning techniques to predict diseases 
associated with the time evolution of autism in children. This past 
summer I interned at Yelp on their ad targeting team, and worked 
on a tool (which we open sourced) that can optimize parameters 
from continuous spaces to assist with A/B testing.”

Xinkun Nie
MIT EECS - Draper Undergraduate 
Research and Innovation Scholar

Project: “Searching for Physical 
Objects in Partially Known Envi-
ronments””

Advisors: Leslie Kaelbling, Tomás 
Lozáno-Pérez

Abstract: To be a useful household 
assistant or to aid in disaster recov-
ery, robots often need to search for 
occluded objects by moving obstacles 

out of the way. We are interested in enabling robots to reason about the 
uncertainties in the world (e.g. noise from sensors, the unknown location 
of the hidden object), and choose actions to find the target object with 
minimum cost. This problem is often formulated as a Partially Observable 
Markov Decision Problem (POMDP). However, the state-of-the-art solvers 
of general POMDP problems are unable to solve realistic instances of the 
above search problem. Our goal is to develop an efficient algorithm that 
approximates the optimal solution, and demonstrate it both in simulation 
and on a PR2 robot.

“Since sophomore year, I have worked in the Learning and Intelligent 
Systems Group as a UROP on projects involving the PR2 robot and motion 
planning algorithms. I have previously interned at eBay working on topic 
modeling in recommendation engines, and most recently at Akamai, re-
searching and architecting a system that interfaces the Hadoop Distribut-
ed File System and an external object storage system.”

Viet-Tran Hung Nguyen
MIT EECS - Amazon 
Undergraduate Research and 
Innovation Scholar

Project: “Application Develop-
ment for Activity Recognition”

Advisor: Vivienne Sze

Abstract: Activity recognition can 
play a significant role in providing 
feedback for a healthy life style as 
well as assisting the sick and the 
disabled. There are a variety of 

devices in the market that help users collect and analyze their activi-
ties (ie. Fitbit, Misfit). However, most of these data are not available for 
public usages and hinder the researchers to gain some insightful infor-
mation from these data. This project involves building a platform that 
enables the users to collect data from the sensor of their Pebble Watch-
es, analyzing it using a mobile phone, and applying a machine-learning 
algorithm to the data for activity recognition.

“Last semester, I worked with the MIT Media lab to build an android 
application that lets users document their DYI project. In addition, 
during my internship at State Farm insurance, I built a small prototype 
of a similar project using android to label human activity and used 
WEKA to generate a machine-learning model for activity prediction. I 
have worked at a couple of big corporates including HP Vertica, Amazon, 
Groupon, which prepare me with a wide variety of aspects in software 
development.”
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Mihika Prabhu
MIT EECS - Texas Instruments 
Undergraduate Research and 
Innovation Scholar

Project: “Development of an 
Optical Field-Programmable Gate 
Array For Classical and Quantum 
Information Processing”

Advisor: Dirk R. Englund

Abstract: Quantum computing 
is a developing paradigm that 
offers significant advancement 

over current computing architectures in the fields of transmitting 
and processing information. In order to realize these improvements, 
quantum systems employ an analogue to classical bits called “qubits”, 
which are constructed to exploit quantum mechanical phenomena 
such as entanglement and superposition. One such qubit scheme 
using photons has been able to achieve both quantum interference 
and entanglement with interference couplers and Mach-Zehnder 
interferometers, respectively. My work will aid in the creation of an optical 
field-programmable-gate-array (FPGA) relying on these technologies 
that can perform a wide range of classical and quantum algorithms and 
is in sharp contrast to today’s integrated photonic circuits, which are 
essentially all hard-wired.

“I worked in Professor Englund’s group on this project since Feb. 2014, 
developing a user interface to enable remote access, tuning of elements 
on the chip and simulation software to model the chip behavior. At 
EECS Department UC Berkeley I conducted research spintronics in the 
summer 2013.” 

Muneeza S. Patel
MIT EECS Undergraduate 
Research and Innovation Scholar

Project: “Algorithms For E.Coli 
Genome Engineering”

Advisor: Timothy K. Lu

Abstract: E.Coli is one of the most 
important species in synthetic 
biology since it is a model organism 
in studying genetic manipulation. 
The genome of E.coli is manipulated 
by the integration of synthetic con-
structs. For the insertion we want to 

choose regions that are minimally disruptive to the surrounding genes 
and the function of the organism and that the surrounding DNA does not 
affect our insert. There are some integration sites that have been dis-
covered experimentally but the technique is not robust enough to scale 
to more complex organisms and might potentially also not be the most 
ideal sites.  My project would focus on developing an algorithm to score 
potential integration sites in E. coli in order to systematically generate 
a list of regions in the genome for integration that would be minimally 
disruptive. Once the technique is experimentally verified, it can be used 
to generate similar lists for any organism as long as the genome has 
been completely sequenced.

“I have done several UROPs that have helped me prepare for the super-
UROP. As a freshman, I studied the pathway of uptake of Exotoxin A in the 
Whitehead institute. I have also been working on understanding oxygen-
ation patterns in neonates at the HST with professor Heldt. Additionally, I 
spent the last year working in the Lu lab developing the algorithm.”

Allen Park
MIT EECS - Analog Devices 
Undergraduate Research and 
Innovation Scholar

Project: “3D Print Preview”

Advisor: Wojciech Matusik

Abstract: 3D printing technology is 
progressing quickly, but there is still 
no usable multi-material 3D printer. 
The Computational Fabrication 
Group in CSAIL is working on 
producing a multi-material 3D 

printer with a full software stack to support the printer. The software 
stack, called Foundry, covers the whole process of printing a multi-
material object. Foundry allows end users to procedurally generate 
complex, multi-material objects. Another capability is enabling an 
efficient physics simulator on the produced objects, thus allowing 
the user to test before printing the physical properties of an object. 
My project will include developing Foundry to better expose these 
capabilities from both a technical implementation standpoint and from a 
user experience and interface standpoint.

“I have previously taken 6.837, Introduction to Computer Graphics, 
with Professor Matusik, and I completed the course with a final project 
recognized as excellent. In addition, I have worked with the Computational 
Fabrication Group for the past semester, and I currently have enough set-
up and prior experience from that semester that I will be able to quickly 
make progress in the SuperUROP.”

Neha Patki
MIT EECS - Accenture 
Undergraduate Research and 
Innovation Scholar

Project: “Machine Learning to 
Solve Word Problems in Finance”

Advisor: Regina A. Barzilay 

Abstract: This project aims to 
further research in automatic 
problem solving techniques. 
Currently, in ‘Learning to 
Automatically Solve Algebra 

Word Problems’, Kushman, Artzi, Zettlemoyer, and Barzilay describe 
an approach for solving basic algebra word problems by extracting 
variables and probabilistically determining a template of equations. 
Using similar techniques with natural language processing and 
machine learning, this project will extend the current model to solve 
finance-related word problems. This will involve creating features to 
express the new knowledge needed when working in the field. Exploring 
the finance domain will help us better compare structure, and recognize 
everyday language patterns for encoding the mathematical information 
needed to solve a problem.

“This past summer, I worked on machine learning for scraper detection 
at Yelp, which analyzed traffic patterns to perform probabilistic analysis 
and classify incoming search requests. I am also minoring in business 
and I am interested in the mathematics of finance. For a side project, 
I’ve worked on a service that ingests daily stock data to automate an 
optimization for asset allocation.”
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Ebenezer Sefah
MIT EECS Undergraduate 
Research and Innovation Scholar

Project: “UI Builder for  Sunny”

Advisor: Daniel N. Jackson

Abstract: The aim of the project is to 
design and implement a UI builder 
for Sunny. Sunny is a model-based 
web framework for building event-
driven interactive web applications. 
With the current implementation 
of Sunny, the programmer has 

to manually write the views for his or her application. Most current UI 
builders only generate plain HTML/CSS templates, so the developer still 
has to manually patch things up with Javascript and other tools.  But with 
this project, the underlying model of Sunny will be utilized by the GUI 
builder to produce fully functional, dynamic web apps, with full support 
for all the CRUD operations and also all the user-defined operations.

“I interned at Juntos and Next Jump where I worked on designing and 
building User Interfaces and building applications with Rails and PHP. 
At these internships, I developed a good understanding of the Rails 
framework, and methods and techniques in building User Interfaces. I  
also TA’d Introduction to Programming(1.00) with used web development 
to teach programming concepts.”

Robert M. Radway
MIT EECS Undergraduate 
Research and Innovation Scholar

Project: “Efficient Algorithms 
for Neuron Segmentation and 
Graphing”

Advisor: Nir N. Shavit

Abstract: The goal of this project is 
to develop efficient algorithms for 
mapping the neural connections (the 
connectome) of a rat cortex.  This 
is a challenging task, as generating 

even 1/1000th of a connectome requires almost 2PetaBytes of image 
data.  I will be working to develop fast computer vision algorithms to 
detect synapses in neural scans and find the “edges” between the 
neurons in the connectome.  Previous attempts to graph sections of the 
brain have focused on pixel level accuracy in the image segmentation. 
For this project, the goal is accuracy at the neuron graph level, and so 
I will work on designing algorithms efficient enough to process large 
amounts of data while still achieving map-level accuracy.

“My past research has been focused mainly on development of machine 
learning algorithms to be used to control robotic agents trained from 
human rewards.  I have also worked in natural language processing 
algorithm development.  I believe my background in machine learning 
will give me a good foundation to tackle the difficult problem of neural 
mapping.”

Luo Qian
MIT EECS  - Actifio Undergraduate   
Research and Innovation Scholar 

Project: “Concurrent Skip 
Quadtrees Using Transactional 
Memory on Intel(R) Haswell 
Machines with Transactional 
Synchronization Extensions”

Advisor: Nir N. Shavit

Abstract:  Recent advances in 
multicore research has introduced 
the concept of transactional 

memory in multicore processes. While software has been able to 
make transactional memory physically possible, Intel(R) has recently 
introduced a hardware implementation of transactional memory, called 
Transactional Synchronization Extensions (TSX), in its line of Haswell 
machines. With such hardware, transactional memory is much faster 
now, and we can build correct and efficient concurrent data structures. 
One such structure of interest is the skip quadtree, which can be applied 
in many geometric and graphics applications, such as approximate 
range queries, hit detection of points and objects, etc.  

“I took my first parallel computing class during my sophomore year in 
high school, working with POSIX threads and OpenMP in C, and I have 
since been enamored by its potential. After completing Nir’s 6.836 
Multicore Programming course, I became interested in developing 
common, useful data structures currently nonexistent in parallel 
frameworks.”

Thipok Rak-amnouykit
MIT EECS - Amazon 
Undergraduate Research and 
Innovation Scholar

Project: “Building a Mobile  
Capnograph”

Advisor: George C. Verghese 

Abstract: A capnograph is a device 
that measures the concentration or 
partial pressure of carbondioxide 
(CO2) in respiratory air and displays 
the corresponding waveform as 

a function of time or exhaled volume. It has been used extensively in 
operating room, intensive care unit, and ambulance to monitor presence 
of respiration and respiratory of patients via the capnogram waveform. In 
non-emergency settings, the waveform also has diagnostic implication. 
This project aims to design, assemble, and test different models of portable 
non-invasive capnograph for asthma patients. The device’s design will be 
a compromise between mobility and accuracy. In the next step, we aim to 
create a smartphone-based personal application to process the capnogram 
data and record the result for treatment monitoring purpose.

“I’ve always been interested in the applications of electronics. I started my 
UROP at the Research Laboratory of Electronics in the spring semester of 
my freshman year, and continued working on the same project for a year. In 
this Microgrid project, I learned about basic circuit design and developed a 
communication system between microchips in different parts of the grid.”
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Andrew Song
MIT EECS - Cisco Undergraduate 
Research and Innovation Scholar

Project: “Transport layer 
Protocol for Large Optical 
“Elephant” Flows”

Advisor: Vincent W. S. Chan

Abstract: In data networks, the 
transport layer is an end user peer 
process. Currently, the Transport 
Control Protocol (TCP) is the 
dominant protocol in practice. 

However, the need for a disruptive change becomes apparent as data 
rates and volume per transaction continues to increase, particularly 
exemplified by Netflix and online video streaming. Optical Flow 
Switching (OFS) is a hybrid network architecture introducing optical 
networking technology at fundamental levels, from the physical layer 
to the higher network layers, as well as network management and 
control. The said technology is an all-optical, end-to-end scheduled 
user service which dynamically dedicates lightpaths for transmissions 
of large ‘elephants’ flows of data. This project aims to further analyze 
the performance of the protocol and actually implement it.

“In ‘Optical Networks’ class, Prof. Chan introduced the idea of OFS, 
which when realized and implemented, can greatly enhance the 
performance of network data transmissions. Having studied the 
fundamentals for optical networks, graph theory, and data transmission 
theory under his guidance, I am really excited to contribute to the 
research that can change the paradigm of data networks.”

Zoe Snape
MIT EECS - Wertheimer 
Undergraduate Research and 
Innovation Scholar

Project: “Cell-cycle state 
classifier from gene expression 
data”

Advisor: David K. Gifford

Abstract: Cell reproduction is 
an important field of research 
because it’s a process where 
abnormal function can lead to 

serious problems. The genes expressed by a cell control the RNA and 
proteins produced, and therefore everything that happens in the cell, 
including the cell-cycle phase (where in the process of division the cell 
is). The goal of this project is to create and evaluate a model, using 
machine learning techniques, which can predict cell-cycle phase based 
on gene expression data. Such a model would give researchers more 
information from RNA sequencing data, and the process of developing it 
will bring to light genes with strong predictive power, which are likely to 
have a biological role in cell division.

“I have a strong understanding of machine learning methods from 6.036 
and an interest in applying computer science to biological research, as 
I did in my summer research analyzing the motions of microswimmers. 
I also have experience with large data sets from working as an intern at 
Akamai Technologies and as an UROP in the computational linguistics 
department.”

Olga Shestopalova
MIT EECS - Google 
Undergraduate Research and 
Innovation Scholar

Project: “Prediction of Future 
Events with Genesis”

Advisor: Patrick H. Winston

Abstract: Genesis is an artificially 
intelligent program that attempts 
to computationally emulate the 
way humans read, understand, and 

analyze stories. It uses Boris Katz’s START system to translate English 
into a language of relations and events and then uses common sense 
rules to build a graph of actual and inferred events and causation. 
Genesis can already compare stories, apply rules, and make inferences 
about events, characters, and causations, and the next step is to teach 
it to predict future events given a situation. I plan to do this by analyzing 
characters’ qualities and what they have done in the past and from there 
infer their possible next moves. Moreover, I will use story alignment to 
compare stories that could potentially end the same way.

“Through my internships at Originate and MokaFive, I’ve gained a lot 
of insight on designing and testing systems. Moreover, I’m currently in 
6.034, Artificial Intelligence, and am gaining a deep understanding of 
the mechanics behind my project.” 

Ava Soleimany
MIT EECS - Wertheimer Computer 
Undergraduate Research and 
Innovation Scholar

Project: “ Synthetic State 
Machines in Living Cells”

Advisor: Timothy K. Lu

Abstract: The ability to integrate 
logic, memory, and modular 
functionality into living systems is 
a fundamental goal of synthetic 
biology. The goal of this project 

is to expand upon the current scope of biological computation by 
constructing higher-order biological state machines capable of 
controlled, predictable differentiation, and to simultaneously develop 
deployable software that automates the design of the genetic circuits 
that may enable such computation. These circuits will employ the 
behavior of DNA recombinases, which may be ÒtriggeredÓ by a 
chemical input to either excise or invert DNA fragments. Ultimately, 
we hope to deploy our software as an available resource for synthetic 
biologists and to explore further avenues in biotechnology in which our 
constructs may be applied.

“I have been working in the Lu Lab on the experimental aspects of this 
project since February 2014. Additionally, I have conducted research in 
cancer genomics in the Wang Lab at the USC Keck School of Medicine, 
where I applied bioinformatics methods for the analysis of DNA/RNA 
sequencing data from a glioblastoma patient.”
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Navi Tansaraviput
MIT EECS - Analog Devices 
Undergraduate Research and 
Innovation Scholar

Project: “Assistive Healthcare 
Devices“

Advisor: Dorothy W. Curtis

Abstract: This project involves 
the design and implementation 
of a non-invasive monitoring and 
alerting system for people with 
advanced Multiple Sclerosis (MS) 

who use powered wheelchair because of severe mobility impairment. 
Several sensors are deployed on an electric wheelchair acquiring vital 
signs, activity level and ambient information. The collected data will be 
used to design algorithms to generate alarms and recommendations 
for residents and caregivers. These alarms and recommendations will 
be related to vital signs, low mobility problems and heat exposure. For 
instance, an algorithm was implemented based on the pressure sensors 
and the accelerometer data to detect pressure relief behavior and the 
subject’s activity.

“I will be analyzing the data that has been collected from the monitoring 
platform and develop an algorithm generating alarms and recommen-
dation. The data includes Ballistocardiogram (BCG), pressure signals, 
accelerometers and ambient conditions (temperature and humidity). 
Based on these signals, we are planning to compute vital signs, and 
mobility (activity) level. Further, I will take part in building and deploying 
a central monitoring station for caregivers.”

Tanya Talkar
MIT EECS - Finn Undergraduate 
Research and Innovation Scholar

Project: “Analysis of Acoustic 
Landmarks in Child Speech”

Advisor: Stefanie Shattuck-Huf-
nagel

Abstract: This group utilizes record-
ings of children performing word re-
lated tasks to analyze their speech 
production differences. First, we will 
look at typically developing children, 

children with autism, and children with specific language impairment 
to analyze their speech processing differences. Secondly, we will look 
at children who have older siblings (with and without autism) to analyze 
their speech production differences as they grow older, taking into 
account whether they develop autism or not. This can lead to early 
detection of autism based on speech production.

“I was a student researcher in the Langer Lab for the past two years, 
working with a novel device used for immunotherapy of cancer. I 
interned at eBay after freshman year, adding new elements to their 
homepage. After sophomore year, I interned at POPSUGAR, implement-
ing a new feature to help onboard their partners.” 

Felix Sun
MIT EECS - eBay Undergraduate 
Research and Innovation Scholar

Project: “A unified model for 
understanding others’ minds”

Advisor: Leslie P. Kaelbling

Abstract: This project aims to 
develop a computational model of 
human Theory of Mind (ToM): our 
ability to reason about the intentions 
and beliefs of other agents through 
observing their actions.  ToM is 

a key component of social intelligence, allowing us to work with and 
learn from others.  We want to model ToM as inference over a partially-
observable Markov decision process (POMDP), in which the observer tries 
to guess the POMDP parameters that best explain the agent’s actions.  In 
particular, we want to apply POMDPs to understanding the development 
of ToM in infants, under the hypothesis that infants use some weaker 
version of POMDP inference en route to developing full ToM capabilities.

“I’ve worked on diverse projects in my MIT career, including stops at edX, 
where I crowdsourced teacher-student interactions, and Google, where 
I visualized data for Google Maps developers; the whole time holding a 
long-term interest in AI that began when I read Gödel, Escher, Bach in 
high school.  I got involved in this UROP through Professor Tenenbaum’s 
course in computational cognitive science (6.804).”

Nitya Subramanian
MIT EECS - Accenture 
Undergraduate Research and 
Innovation Scholar

Project: “Autotuning Databases 
with OpenTuner”

Advisor: Saman P. Amarasinghe

Abstract: The focus of this project 
will be to identify potential for 
performance improvements in 
databases using OpenTuner. 
OpenTuner is an open source 

framework for program autotuning that has enabled speedups of up 
to 2.8x across several distinct projects. A primary challenge of this 
project will be identifying speedups in database frameworks that have 
already been heavily tuned by hand to optimize general performance. 
As such, this project will focus on identifying performance improvement 
by autotuning these frameworks for specific machine and application 
cases. The projected impact of this project is an increase in database 
performance.

“I have worked with various groups at CSAIL for the past five semesters 
through the UROP program, and am looking forward to expanding my 
knowledge of computer systems engineering through SuperUROP. 
Additionally, I have held internships at Yahoo and Locu working with 
Data and Information Extraction.”
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Eann Tuan
MIT EECS - Quanta Computer 
Undergraduate Research and 
Innovation Scholar

Project: “Speech Interface for 
Food Diaries”

Advisor: James Glass

Abstract:In collaboration with 
nutritionists at Tufts University, this 
project aims to develop a nutri-
tion-based application to support 
spoken descriptions of food con-

sumption (e.g., what I had for breakfast, etc). The system will develop 
the speech prototype and food patterns using the Conditional Random 
Field (CRF) model to achieve loop based crowd sourcing. Through 
semantic tagging and a hidden Markov model, the system associates 
which properties correspond to which food items and identifies depend-
encies between an attribute and a food item using a dependency parser. 
Furthermore, we will integrate the semantic tagger into a web-based 
and mobile application.  

“During my past internship at Boeing in Space and Intelligence Systems, 
I developed ground software for an end to end satellite communications 
system. As part of the System Resource Allocation tools team, I tested 
end to end functionalities on the Central Network Manager to maximize 
signal beam distribution and developed various plug ins for the Network 
Management System dashboard.”

James Joe Thomas
MIT EECS - Keel Foundation 
Undergraduate Research and 
Innovation Scholar

Project: “A Tool for Profiling 
Parallel Cilk Applications”

Advisor: Charles E. Leiserson

Abstract: ilk is a set of extensions 
to the C/C++ runtime that allows 
programmers to specify the logical 
parallelism in programs without 
having to worry about the details of 

managing threads and evenly distributing work across processor cores. 
Programs parallelized with Cilk attain high performance due to Cilk’s 
efficient work scheduling algorithms and minimization of thread crea-
tion and context switching overhead. However, one major impediment 
to the widespread adoption of Cilk (and other parallel programming 
frameworks) is the lack of a comprehensive profiling tool that helps 
programmers understand the critical (i.e. bottleneck) paths in their 
parallel programs and how they will be affected by changes to different 
functions. We develop such a tool in this work.

“I was a UROP with Professor Leiserson in the spring of the 2013-2014 
school year and did some initial work on this project. I have always been 
interested in research, having participated in research competitions as 
early as 7th grade and through high school.”

Sayeed Tasnim
MIT EECS - Cisco Undergraduate 
Research and Innovation Scholar

Project: “Network Code Design 
for Non-multicast Case”

Advisor: Muriel Médard

Abstract: The aim of this project is 
to find a general, distributed and 
low-complexity method to design 
network codes in the non-multicast 
case for arbitrary networks. It will 
have a great impact on network per-

formance improvement for today’s Internet and future network design. 
Some progress on algorithmic techniques have been made and along 
with some early results. The project will evaluate the performance of 
the current theoretical design using numerical experiments. Based on 
the simulation results, the project will further improve the design and 
the theoretical analysis.

“I have worked on a previous UROP in the Computer Architecture group 
in CSAIL developing test benchmarks for an energy aware self-ad-
aptable processor. I’ve also worked on an autosuggest prototype in an 
internship with Microsoft.”

Kevin Tu
MIT EECS - MediaTek 
Undergraduate Research and 
Innovation Scholar

Project: “Statistical Analysis 
of Phonetic Inventories of the 
World’s Languages”

Advisor: James Glass

Abstract: In my SuperUROP I will 
be analyzing the distribution of pho-
netics across the world’s languag-
es, applying Artificial Intelligence 

algorithms and techniques to develop phonetic models. We hope to use 
these models to develop a phonetic prior model that can guide comput-
ers as they try to learn the phonetic inventory of an unknown language. 
Based on what sounds are frequently used in common languages, we 
are able to use this as training data to predict what sort of sounds an 
entirely new language will most likely use. This project can help solve 
the problem of documentation of obscure foreign languages and also 
improve current Natural Language Processing techniques, voice recog-
nition, and our understanding of common languages.

“Last year I UROPed for the Media Lab’s Fluid Interfaces Group, doing 
Google Glass development and researching its applications. Over the 
past two summers I have worked for Amazon and Pebble, two compa-
nies that helped me learn and develop my skills. After taking several 
classes related to Artificial Intelligence, I really wanted to dive deeper 
into the field with a SuperUROP, which is how I discovered this group at 
CSAIL! “
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Srinidhi Viswanathan
MIT EECS - Wertheimer 
Undergraduate Research and 
Innovation Scholar

Project: “Scalable Machine 
Learning via Volunteer 
Computing”

Advisor: Una-May O’Reilly

Abstract: Volunteer Computing is 
a means of harnessing idle cycles 
throughout the world toward solving 
important problems. The ALFA 
group (Anyscale Learning For All) 

currently has a system under development that can build a large-scale 
probabilistic model via volunteer computing. Volunteer computing 
requires strategies for efficient distribution of data; this project focuses 
on executing unsupervised learning by building a latent variable model 
that can identify clusters within the data. The aim is to expand upon 
Hidden Markov Models, and build other kinds of latent variable models. 
Ultimately the overall goal is to provide users - such as research 
scientists - with a broader range of choices than they currently have to 
analyze data.  

“I’ve worked at the MIT Media Lab implementing code-level tracking to 
better adapt mapping software to public needs, and at Intel, working on 
the shared virtual memory model for the Xeon Phi Coprocessor. Taking 
an undergraduate machine learning course really inspired my interest 
for large scale computing and machine learning.  I’m excited to apply 
those skills to real-world applications such as volunteer computing.”

Birkan Uzun
MIT EECS - Amazon 
Undergraduate Research and 
Innovation Scholar

Project: “The Future of Textbook”

Advisor: David R. Karger

Abstract: This research project 
aims to find answers to questions 
such as how online textbooks can 
be made more collaborative, more 
adaptable to individual students, 
or more informative so that they 

are better for the user. NB is an online annotation taking tool that lets 
students hold forum-type discussions in the margins of their online 
reading material. The tool is intended to help students understand 
the information better as well as providing the teachers a way to 
measure students’ understanding so that they can adjust lessons and 
publications accordingly. My work aims to improve the user experience 
by categorizing the notes with tags and allowing the user to search 
them in addition to adding text formatting for more meaningful notes. 

“I have a passion for Web Development. I interned at Amazon where I 
implemented a Questions & Answers feature for AmazonSupply.com’s 
website, and at Akamai Technologies, where I built an internal tool 
which is a front to hide the complexity of provisioning artifacts when 
integrating a new customer. In addition, I participated in the Facebook 
Open Academy to help develop Mozilla’s new, open source game center, 
the Galaxy.”

Nirvan Tyagi
MIT EECS - Fano Undergraduate 
Research and Innovation Scholar

Project: “Designing an Energy 
Efficient Algorithm Compiler”

Advisor: Erik D. Demaine

Abstract: Traditional models of 
computation include analysis of two 
main constraints, time and space. 
However with changes in technology, 
specifically relating to reversible 
logic devices, a new natural metric 
emerges with this reversible 

computation model, which we call “energy”. In our model, reversible 
computation (where the inputs can be recovered from the outputs) is 
free, but creating or destroying information costs energy. We predict 
that this model and the energy metric will become the dominating 
cost in computers within the next 10-20 years. We aim to develop and 
implement a simple language and compiler for coding and running 
energy-efficient algorithms. We would like to use this to measure the 
energy savings our energy-efficient algorithms achieve over existing 
algorithms developed for the current system.  

“I have extensive experience in working with algorithms and data 
structures through my classes at MIT, having taken 6.854 (Advanced 
Algorithms) and 6.851 (Advanced Data Structures). I am excited to 
translate what I have learned in these classes to a new application on 
the forefront of research. I have limited experience in implementing 
languages and compilers, but have resources available to me from the 
MIT class 6.035 (Computer Language Engineering).”

Yi-Shiuan Tung
MIT EECS Undergraduate Re-
search and Innovation Scholar

Project: “Sketch Synthesis of 
Algorithmic Choices”

Advisor: Martin C. Rinard

Abstract: The Sketch synthesis sys-
tem supports the automated gen-
eration of code from an incomplete 
program. In a high level overview, 
the Sketch compiler transforms a 
program into a boolean-satisfiability 

problem. This SuperUROP project will augment the current Sketch sys-
tem to synthesize a large number of correct implementations from an 
incomplete code. Each version can be run to find the best-performing 
one. This has many applications in generating code for highly complicat-
ed systems and networks that has performance requirements. Writing 
code for a large system is a daunting task and proves to be very time 
consuming. This project can potentially automate some of that process.  

“I had an internship at Check Point where I wrote scripts to download 
and analyze malware. However, the number of malware to download and 
analyze was so large that the code had to be optimized to be practical.I 
got the experience to apply Map Reduce as well as other code optimi-
zations. I haven’t had much experience in compilers but I’m excited to 
learn and tackle on a new project.”
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Stephanie Wang
MIT EECS - Cisco Undergraduate 
Research and Innovation Scholar

Project: “ Parseltongue, a 
Chrome extension for end-to-end 
Gmail encryption”

Advisor: M. Frans Kaashoek

Abstract: In light of recent NSA 
leaks, it’s clear that the average 
user cannot depend on third 
parties like Google or Yahoo to 
keep their information private. 

ParselTongue is a Chrome extension that allows users to keep their Gmail 
communications private, while retaining the normal Gmail experience. 
ParselTongue users can encrypt emails sent to other users so that the 
only people who can read the email are those who are meant to. Thus, 
ParselTongue is a proof-of-concept of privacy on the web.

“After learning the basics of security in classes like 6.858 and applying 
them at internships in the industry with companies like Kayak.com or 
Locu, I’m excited to now be able to apply them to research.”

Xiaomin Wang
MIT EECS - Keel Foundation 
Undergraduate Research and 
Innovation Scholar

Project: “Secretary Problem with 
Heterogeneous Employers”

Advisor: Patrick Jaillet

Abstract: The secretary problem is 
a well-studied problem in the fields 
of probability, statistics and decision 
theory. The optimal stopping rule 
for the classical secretary problem 
has been found and proved. People 

have also studied a variety of modified forms of the classical problem, 
such as allowing for multiple secretaries, and/or multiple companies. 
This SuperUROP project will study an extension of the secretary 
problem with heterogeneous employers that compete for secretaries. 
We think this is an interesting setting because it better resembles the 
real labor market, where an applicant may decline offers from different 
companies with different probabilities. The project aims to give insights 
into the strategies different companies should adopt in a competing 
environment.

“I have worked at several trading firms developing algorithmic trading 
strategies, where testing strategies in simulation was an important part 
of the learning and development process. It has prepared me for the 
first stage of the project, which involves simulating known strategies 
under different settings.”

Jessica Wass
MIT EECS - DENSO 
Undergraduate Research and 
Innovation Scholar

Project: “Applying Machine 
Learning to ECG Datasets to 
Predict Cardiac Risk”

Advisor: Collin M. Stultz

Abstract: The goal of this research 
will be to find other computer-
generated metrics such as 
morphologic variability that identify 

high-risk cardiac patients and also to try and improve, using machine 
learning, the way morphologic variability can be used as a predictive 
tool.  A large picture goal of the research will be to be able to assign a 
patient a single number based off of the analysis of their ECG data that 
communicates how at-risk they are for death in the immediate future 
from cardiac causes.

“My background in Cognitive Science when merged with my interests 
in Computer Science draws me toward machine learning and artificial 
intelligence opportunities. My past research involving using computer 
generated metrics to understand patterns of search behavior and 
human motor learning lends itself nicely to machine learning 
applications. Trying to better predict how at-risk cardiac patients are 
using machine learning complements my interests well.” 

Kevin Wen
MIT EECS Undergraduate 
Research and Innovation Scholar

Project: “Educational Data 
Mining to Analyze MOOCs”

Advisor: Una-May O’Reilly

Abstract: Massive Open Online 
Courses (MOOCs) forgo traditional 
methods of teaching in a classroom 
setting. Instead, all lectures, 
readings, problem sets, and projects 
are done online. Thus, there is a 
vast amount of behavioral data that 

could be modeled to explain how students study. I will be analyzing and 
developing new models using machine learning techniques to predict 
student behavior, such as dropout rate. My focus is in creating a latent 
variable model which measures a student’s motivation based on raw 
data collection. I will be collaborating with education scientists to help 
translate concrete data into latent variables.

“My interest in big data and data mining first started in my freshman 
year of IAP, where I competed in the Pokerbots competition. The 
competition provided log files of the thousands of hands played between 
your bot and all your opponents. After seeing how useful yet challenging 
the hand log files were to refining the strategy of our bot, I became 
interested in more real-world applications of data mining.”
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Derek Janme Wu
MIT EECS - MediaTek 
Undergraduate Research and 
Innovation Scholar

Project: “Mobile Medical Plat-
form”

Advisor: Anantha P. Chandrakasan

Abstract: Many areas of India lack 
the tools and infrastructure to 
deliver basic health care to villag-
ers. Because hospitals and clinics 
mainly exist in more populous 

places, people living in rural villages rely on a small handful of health 
workers for their basic medical needs. These health workers are limited 
in medical tools and supplies, which is further exacerbated by the lack 
of medical records. This project strives to achieve two main goals: to 
build portable medical devices (e.g. ECG electronics, glucometers, 
blood pressure sensors) for these health workers and to interface these 
devices with a mobile app that will keep track of patientsâ€™ medical 
records. This will allow health workers to have a database of patients 
that they can continually monitor and check up on.

“Coming from both a biology and computer science background, I want-
ed to find a project that could relate the two together and make an im-
pact on less developed areas of the world. I have worked in the Android 
ecosystem in my past internships, and have the biology  background 
from the classes I have taken. These experiences will help me build 
medical devices and interface them with a mobile Android app.”

Emad William
MIT EECS - Foxconn 
Undergraduate Research and 
Innovation Scholar

Project: “iDiary”

Advisor: Daniela L. Rus

Abstract: iDiary is a system that 
collects data from smartphones 
and wearable devices and allows 
people to ask it questions about 
their lives in an intuitive manner 
such as “Who did I meet yesterday?” 

or “How many hours did I spend with my family this month?”. Novel 
algorithms are needed to efficiently process and store this vast amount 
of continiously-generated sensor data. I will be working on such 
algorithms that are not only useful for the iDiary project, but are also 
essential for lifelong-learning in autonomous robotic systems.

“During my previous internships at Leaf, Dropbox, and D. E. Shaw, 
I worked on several projects ranging from developing web apps to 
designing and building systems and researching new machine learning 
techniques. Last summer, I worked on novel research that involved 
learning financial signals using deep neural nets, and I designed and 
implemented a custom in-memory database for financial data.”

Chongyuan Xiang
MIT EECS - Google Undergrad-
uate Research and Innovation 
Scholar

Project: “Automatic Error Cor-
rection for Non-native English 
Texts”

Advisor: Boris Katz

Abstract: This project will focus on 
automatic correction of grammat-
ical errors in non-native English 
texts. This is an important task with 

a multitude of applications in education and business. Current systems 
typically handle a small number of error types, and use local classifiers 
to identify and correct them. Departing from them, we first develop a 
new formulation for error correction as global prediction in a sequence 
labeling setting. Secondly, to further enhance the performance of our 
system, we plan to enrich the model with information particular to the 
authors’ native language, such as the expected distribution of mistake 
types for that language, as well as its lexical, syntactic and typological 
properties.

“I took a machine learning class. The knowledge covered was highly 
relevant to the project, and the open-ended project gave me the ability 
to explore new technologies. Also, as a non-native speaker, I always 
need a better grammar checking tool myself. As a result, I have a sense 
of how it should be like.”

Benjamin X. Xie
MIT EECS - Google Undergrad-
uate Research and Innovation 
Scholar

Project: “Blocks-Level Analytics 
with App Inventor”

Advisor: Hal Abelson

Abstract: While learning often em-
phasizes the need to understand the 
process leading to a final solution, 
the App Inventor service current-
ly does not have the capability to 
record and review how users create 

Android applications with it.

Blocks-Level Analysis (B.L.A.) provides this analytic capability by logging 
the actions a user takes to create apps. More specifically, it logs the 
changes in Blockly, the blocks scripting language App Inventor uses, re-
cording the step-by-step process a user takes when developing an app.
The logging of the creation process can help educators identify stu-
dents’ misconceptions, developers identify usability concerns, and the 
App Inventor community as a whole by providing data-proven recom-
mendations and personalization based on user type.

“My interests are in behavioral data science, using data to understand 
users’ needs. I worked with the App Inventor team as a UROP during 
the IAP and spring of 2014. My work involved the development of the 
infrastructure for B.L.A. My SuperUROP will build directly onto this, as 
I collect and analyze user data to gain a deeper understanding on how 
users learn and create with App Inventor.”
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Michael Jing Xu
MIT EECS - Actifio Undergraduate 
Research and Innovation Scholar

Project: “Hardware-Accelerated 
Map-Reduce on Distributed Flash 
Storage”

Advisor: Arvind

Abstract: BlueDBM is a distrib-
uted flash data store which aims 
to accelerate analytics over large 
volumes of data. At its core, BlueD-
BM comprises a network of flash 

storage devices linked by FPGA controllers. In addition to providing 
low-latency communication, the FPGAs can implement powerful 
application-specific accelerators. Unfortunately, to reap the benefits 
of the FPGA-based accelerators as of now, users need to write code in 
a hardware description language. Most distributed systems designers 
don’t know Verilog or BlueSpec, but are comfortable with languages 
similar to PigLatin for Hadoop. Our project involves designing a similar 
high-level framework that defines MapReduce programs for BlueDBM. 
Our goal is to make BlueDBM as usable as it is powerful.

“At Palantir, I spent time rewriting their custom finance language using 
a newer version of ANTLR. At Google, I improved the reindexer for the 
storage system responsible for the company’s corporate data. At MIT, 
Distributed Systems and Multicore Programming got me interested 
in distributed computing. But it was Computer System Architecture, 
one of my favorite courses, that led me to this project and hardware in 
general.”

David Ye
MIT EECS - DENSO 
Undergraduate Research and 
Innovation Scholar

Project: “Object-Kinematic 
Manipulation Planning for 
Robotics”

Advisor: Tomás Lozáno-Pérez

Abstract: While robots have become 
increasingly important in a variety 
of settings, robotic manipulation 
planning has remained relatively 

limited, often limited to pick-and-place operations. However in 
reality, humans interact with objects through many different modes 
of interaction, such as pushing, grasping, or tool usage. The goal 
of this project is to build an hierarchical, multimodal manipulation 
planner that first plans in object space before refining the plan in 
robot space, avoiding expensive computations in the robot space that 
are infeasible due to object space constraints. It will further allow 
the robot to use different modes of interaction to manipulate objects, 
better approximating the variety of different modes humans manipulate 
objects and allowing robots to efficiently interact with objects in diverse 
settings.

“I have worked on robotics in the Learning and Intelligent Systems (LIS) 
group on the PR2 humanoid robot and previously worked in the Personal 
Robots Group in the Media Lab. Over the summers, I’ve interned as a 
software engineer at VMware and Twitter and have a strong interest in 
algorithms, statistics, and machine learning.” 

Angel Yu
MIT EECS - Lincoln Lab  
Undergraduate Research and 
Innovation Scholar

Project: “Unfolding Printable 
Robots”

Advisor: Erik D. Demaine

Abstract: This project will 
explore the underlying geometric 
algorithms of the process for 
Printable Robots project, with 
the main objective of carrying out 

some research on the design and implementation of feasible geometric 
algorithms for this unfolding process. Given a 3D geometry of a robot, it 
needs to be “unfolded” into a 2D geometry which is suitable for cutting 
from sheet material for constructing the actual robot. Based on the 
computational origami design algorithm “Origamizer”, some ideas of 
the geometric algorithms have been developed. Through this project, 
these ideas are implemented and experimented with to evaluate how 
well they perform.

“I have developed sound knowledge in algorithm design through taking 
a few algorithm classes at MIT. In addition, I have also developed some 
domain knowledge of printable robots as well as skills in research 
and development through undertaking two UROP projects related to 
printable computing machines, i.e. “Event-driven Paradigm for ROS 
(Robot Operating System)” in fall 2013 and “Autonomous Collision-
avoiding Car Simulator in REACT” in spring 2014.”

Jason Yang
MIT EECS - Analog Devices 
Undergraduate Research and 
Innovation Scholar

Project: “Design of Wireless 
Power Transfer and Data 
Communication System for an 
Implantable Medical Device”

Advisors: Charles G. Sodini

Abstract: Neurologists attempting 
to diagnose patients with epilepsy 
currently have two issues – firstly, 

some patients must have prolonged hospital visits in order to capture a 
seizure on EEG for study. Secondly, to tailor the medication, the doctor 
relies on the patient to self-report the number of seizures they had even 
though self-reporting is known to be very inaccurate. For this project, 
we are designing an implantable EEG that will enable doctors to count 
and capture seizures without the need for prolonged hospital visits. As 
with most medical implants, getting power to the system and data out 
of it become engineering challenges. The goal of this SuperUROP will 
be to design an external system to provide power to an implanted device 
using near-field magnetic resonance and to extract data from the device 
through impedance modulated links. 

“I’ve always loved circuits; from systems down to transistor design. I have 
previously tackled several design projects through internships at TI and 
Microsoft revolving around chip design. I have also completed system 
projects involving microprocessors through 6.115 and other personal 
robotics projects.”
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Parker Zhao
MIT EECS - Accenture 
Undergraduate Research and 
Innovation Scholar

Project: “Rapid Visualization of 
Pictures and Medical Images”

Advisor: Polina Golland

Abstract: Medical image analysis 
plays an important part in medical 
research, and increasingly large 
medical imaging datasets are 
becoming available. To handle large 

datasets, statistical algorithms are being developed to summarize 
relevant clinical data from images. However, medical researchers 
often have insight into image analysis through visual inspection, yet 
tools to organize images in a visually digestible manner are extremely 
limited. tipiX is a project being developed in Professor Golland’s lab that 
addresses this issue by providing rapid display functionalities for image 
analysis in large image datasets. The project hopes to make these 
datasets much easier to understand visually through an easy to use web 
interface.

“I have completed a course in User Interface and Design, a class that 
teaches design principles through web programming. At the end 
of the class, we worked in groups to create a website. These skills 
will be necessary to design, implement, and improve visualization 
functionalities for tipiX.”

Yuqing Zhang
MIT EECS  Undergraduate 
Research and Innovation Scholar

Project: “Scalable Machine 
Learning via Volunteer 
Computing”

Advisor: Una-May O’Reilly

Abstract: Volunteer computing is 
the process of harnessing processor 
cycles from multiple clients to 
contribute computing power towards 
a common external project. This 

method is most applicable to highly parallelizable, computationally 
intensive tasks. However, a major challenge in volunteer computing is 
handling client unreliability: clients can sporadically enter and exit the 
network, make computation errors, and require unbounded computation 
times. In this project we aim to design a volunteer computing schema 
that will support large-scale machine learning in terms of providing 
iterative stochastic parameter optimization. To accomplish this in a 
manner robust to error, we design a system for partitioning the the 
parameter optimization problem into smaller computational pieces and 
for combining the results.

“I was first exposed to computer science during high school through 
computational biology research at Georgetown University and MIT. Since 
then, I’ve enjoyed the opportunities to gain more experience through 
internships at Jane Street Capital, Evolv Technology, and Facebook.”

Rebecca Zhang
MIT EECS - Accenture 
Undergraduate Research and 
Innovation Scholar

Project: “Intuitive Difference 
Views for Shared Databases”

Advisor: Samuel R. Madden

Abstract: I will be contributing data 
visualization for a feature within 
DataHub, a project started by the 
MIT Big Data Initiative at CSAIL. 
DataHub aims to be a repository for 

databases (much like GitHub for code). I am creating data visualization 
for the version control feature, so people who contribute to the data 
can compare different states of the database and track the important 
changes that have been made. The tables in DataHub can have millions, 
if not billions, of columns of data. Therefore, we aim to optimize the 
visualization to show the most important and relevant changes to the 
user first.

“I gained some experience with data visualization from developing 
new graph types for the YouTube Analytics team at Google this past 
summer. I also worked on a preview ads service for Google AdWords 
two summers ago. I’m excited to see how we can explore making the 
amount of data we collect meaningful and accessible.”

Yuwei Zhang
MIT EECS Undergraduate 
Research and Innovation Scholar

Project: “Consumer Credit Risk 
Models via Machine Learning 
Algorithms”

Advisor: Andrew W. Lo

Abstract: Current credit bureau 
analytics are based on slowly 
varying consumer characteristics, 
and are therefore not as relevant for 
tactical risk management decisions. 

This project aims to construct forecasting models to improve the 
classification rates of credit-card-holder delinquencies and defaults. 
Using account, transaction, loan, customer, and credit bureau data 
provided by a commercial bank, we apply machine learning algorithms 
such as random forests, logistic regression, and support vector 
machines and investigate models across products and time. We will 
then evaluate the model performances using metrics such as out-of-
sample forecasts, ROC curve, and contingency table. We will present the 
models for applications in consumer credit and macroprudential risk 
management.

“I worked at Yahoo on entity reconciliation and clustering using natural 
language processing and machine learning methods. I also worked at 
Bloomberg R&D on enhancing the pricing engines and revamping the 
graphical user interface for commodity fair value curves. For the past 
two years I worked on a UROP with Professor Lo and evaluated the 
pharmaceutical and biotechnology industries’ returns and risks.”
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Charlotte Zhu
MIT EECS - Lincoln Labs  
Undergraduate Research and  
Innovation Scholar

Project: “Probabilistic Object 
Detection”

Advisors: Leslie P. Kaelbling

Abstract: Our current 
implementation of an object 
detector detects objects using an 
Xbox Kinect. It is given a model 
of the desired object, and then 

it samples areas of the scene that could correspond to the model. It 
ranks its hypotheses based on how well they match the model’s image 
features, such as surface normals, edges, and principal curvatures, and 
then it returns a point estimate of where it believes the object to be in 
the scene. For my SuperUROP project, I propose to modify the object 
detector in order to improve its efficiency and reliability by 1) outputting 
a probability distribution and 2) inputting a prior distribution.

“I worked in the CSAIL LIS lab run by Leslie and Tomas as a UROP 
under Jared Glover my junior year, and over this past IAP, we wrote a 
research paper that was accepted into the 2014 AAAI Conference on 
Artificial Intelligence!  Also, I have already worked a little with the object 
detector mentioned above.”



SuperUROP photos 2012 - 2014 
Photo left:  SuperUROP student Jennifer 
Wang discussed her research with 
Jamie Goldstein, Partner with North 
Bridge, at the SuperUROP Research 
Presentations held in December, 2012. 
Over 80 students presented their work 
to industry sponsors, EECS faculty 
advisors and fellow SuperUROPs. 

Photo right:  SuperUROP students 
gathered in the Media Lab Skyline Room 
to receive year-end certificates.  From 
left, SuperUROP 6.UAR instructor 
Dennis M. Freeman, Professsor of 
electrical engineering and MIT Dean for 
Undergraduate Students, visited with 
Chennah Heroor, Xiao Meng Zhang, Rishi 
Patel and Rui Jin, TA for SuperUROP and 
member of the inaugural SuperUROP 
class.  

Photo left:  A mixer was held in 
September 2014 for the new SuperUROP 
class to learn about ongoing research in 
EECS presented by the directors of the 
EECS affiliated labs including Daniela 
Rus, Director of the Computer Science 
and Artificial Intelligence Lab (CSAIL); 
Munther Dahleh, acting Director of the 
Laboratory for Information and Decision 
Systems (LIDS); Jesús del Alamo, 
Director of the Microsystems Technology 
Laboratories (MTL); and Yoel Fink, the 
Director of the Research Laboratory of 
Electronics (RLE).  The students also 
networked amongst themselves to explore 
the research interests represented by 
more than 100 SuperUROP students, in 
the 2014-15 class.
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SuperUROP
Graduates

“As a SuperUROP I learned to think more independently and got 
the chance to pick which problems were the most important and 
most interesting within the scope of my project. My adviser’s en-
thusiasm made me excited about discovering new ideas, solving 
problems, and ultimately pursuing a PhD.” 

—Chelsea Finn
EECS ‘14 

PhD Candidate, UC Berkeley

“SuperUROP gave me the chance to focus deeply on research, 
allowing me to really find a sense of meaning and ownership in my 
work. In addition, the talks greatly improved my awareness of the 
state-of-the-art in EECS. Finally, the workshops, paper, and 
presentation opportunities provided invaluable practice in terms 
of communication skills. Overall, it’s an amazing opportunity to 
both develop and contribute.” 

 

—Francis Chen
EECS, 6-3 ‘15 

“Being a SuperUROP showed me something that I think is easy to 
forget at MIT. Effort, patience, hard work, and persistence—often 
over a long of period time, such as an entire year—will eventually 
leave you with a rewarding, successful learning experience. This 
entire year solidified my interest in robotic systems research, and 
I am certain at this point that I will be pursuing my Ph.D after my 
Bachelors and Masters are completed at MIT.”                                            

 —Ishwarya Ananthabhotla  
EECS ‘15 
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“The SuperUROP program gave me the technical skills, fiscal 
resources, and communication abilities to perform graduate quality 
research at an undergraduate level. As a result of the program, I’ve 
presented my work at two well-respected conferences, started my 
Master’s thesis a year early, and made a meaningful contribution 
to the robotics community.”

—Caelan Garrett 
SuperUROP ‘14

EECS ‘15, MEng ‘15 
MIT EECS graduate student

“Hearing about professors’ research and also hearing from 
entrepreneurs made me feel like the two paths were not totally 
disjoint; because I always thought I had to choose between one or 
the other. It is possible to be research-oriented and curious as an 
entrepreneur!”                                            

 —Anvisha Pai 
EECS ‘14 
Dropbox

“The SuperUROP program was the reason behind my decision to 
attend graduate school. Over the course of the year, I got a terrific 
opportunity to interact with my supervisor and my mentors in the 
Quantum Photonics Laboratory. Looking back, the feeling of finally 
getting an experiment to succeed, after months of struggle, was 
one of the highlights of my undergraduate experience.”

—Rishi Patel 
EECS ‘14

Graduate Student in Applied Physics
Stanford University

“I learned so much during my SuperUROP. It was a perfect 
capstone to my course 6 studies. I was fortunate to be able to tailor 
my project to something that I am interested in, and the work I did 
was novel and aligned with the goals of our lab. It was a lot of time, 
but I’m so glad I did it. It was an amazing way to learn about what 
it’s like to be a grad student without committing to grad school 
right away.”                                          

 —Sarah Weir
EECS ‘14 

Artsy, New York City

2014–2015 SCHOLARS — 35 



SuperUROP
Sponsors

36  —  2014–2015 SuperUROP

“As an industrial sponsor, Analog Devices will look for 
opportunities to collaborate with students and faculty on research 
topics of continual interest and provide insights into the relevance 
of research to real world applications. Analog Devices is excited 
about exploring new possibilities to strengthen our relationship 
with MIT students and faculty through the SuperUROP program.”
 
— Raymond S. Stata ‘57, SM ‘58
 Chairman and Co-Founder, Analog Devices Inc.

“Texas Instruments has been passionate about creating  
innovative technology solutions for more than 80 years. I believe 
our industrial sponsorship of the SuperUROP program is a vital 
investment in our future.  We are excited to partner with MIT 
students and faculty to pioneer new research projects and to 
successfully push boundaries and explore new horizons together.” 

— Rich Templeton
Chairman, President and Chief Executive Officer, Texas Instruments 

“Cisco is committed to driving innovations in networking and 
information technologies that transform the way we work, live, 
play, and learn. The network is undergoing the largest architectural 
shift in decades. We are thrilled to participate in MIT EECS’s 
SuperUROP program to work with Anantha Chandrakasan and the 
SuperUROP students, faculty, and staff to create innovations for 
the next generation of networked experiences.”
 
— Susie Wee ‘90, SM ‘91, PhD ‘96
 VP and Chief Technology Officer of Networked Experiences, Cisco
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“MediaTek is dedicated to enabling everyone to become 
an ‘Everyday Genius’ by creating accessible, high-
performing technology for billions of people worldwide. 
Our SuperUROP sponsorship is the perfect opportunity 
to share our industrial experience, work closely with 
some of the world’s brightest young minds, and help 
guide the next wave of innovations that will harness 
the creativity and ambitions of MIT students to one day 
realize our vision.”

— Ming-Kai Tsai
Chairman , MediaTek

“Colin Angle’s UROP with me in 1988 led directly to 
the founding of iRobot where our first products were 
based on the robots he built at MIT.  Colin is still the 
CEO of the billion dollar company that we and Helen 
Greiner started together in 1990. SuperUROP is a 
great program that allows students to get an in-depth 
exposure to research and explore entrepreneurship 
opportunities.”

— Rodney Brooks
Founder, Chairman, CTO Rethink Robotics

Panasonic Professor of Robotics (emeritus)
MIT Computer Science and Artificial Intelligence Lab

“MIT students have a strong foundation in research, 
problem solving and innovative thinking. DENSO is 
proud to partner with MIT. As a sponsor of the EECS 
SuperUROP program DENSO helps strengthen the 
undergraduate experience in research and innovation. 
With the guidance of faculty it is the students’ creativity, 
knowledge along with DENSO’s collaboration that will 
help steer towards safe driving solutions and advanced 
technologies that will transform the future.

— Doug Patton 
Executive Vice President, CTO  
DENSO International America, Inc. Engineering Division
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Accenture

Accenture is a global management consulting, technology services and outsourcing company, 
with approximately 281,000 people serving clients in more than 120 countries. Combining 
unparalleled experience, comprehensive capabilities across all industries and business 
functions, and extensive research on the world’s most successful companies, Accenture 
collaborates with clients to help them become high-performance businesses and governments. 
The company generated net revenues of US$28.6 billion for the fiscal year ended Aug. 31, 2013. 
Its home page is www.accenture.com.

Actifio

Actifio is radically simple copy data storage. Our copy data storage platform lets businesses 
recover anything instantly, for up to 90% less. Actifio eliminates siloed data protection 
applications, virtualizing data management to deliver an application-centric, SLA-driven 
solution that decouples the management of data from storage, network and server 
infrastructure. Actifio is headquartered in Waltham, Mass., with offices around the world. For 
more information, please visit www.actifio.com

Amazon 
 
Amazon.com, Inc. opened on the World Wide Web in July 1995 and seeks to be Earth’s most  
customer-centric company. Amazon’s evolution from Web site to e-commerce partner to 
development platform is driven by the spirit of innovation that is part of the company’s DNA. The 
world’s brightest technology minds come to Amazon.com to research and develop technology 
that improves the lives of shoppers, sellers and developers around the world.

Analog Devices, Inc.

For nearly 50 years, Analog Devices, Inc. has set the standard for innovation and excellence in  
signal processing. ADI’s analog, mixed-signal, and digital signal processing integrated circuits 
play a fundamental role in converting, conditioning, and processing real-world phenomena such 
as light, sound, temperature, motion, and pressure into electrical signals to be used in a wide 
array of electronic equipment.

Andreessen Horowitz 
 
Andreessen Horowitz backs bold entrepreneurs who move fast, think big and are committed to 
building the next major franchises in technology. Founded by Marc Andreessen and Ben 
Horowitz, we provide entrepreneurs with access to our deep expertise and insights in 
innovation, business development, market intelligence, executive and technical talent, and 
marketing and brand building. Find us in Menlo Park, Calif., and at www.a16z.com.

Cisco 
 
Cisco (NASDAQ: CSCO) enables people to make powerful connections-whether in business, 
education, philanthropy, or creativity. Cisco hardware, software, and service offerings are used 
to create the Internet solutions that make networks possible-providing easy access to 
information anywhere, at any time. Cisco was founded in 1984 by a small group of computer 
scientists from Stanford University. Since the company’s inception, Cisco engineers have been 
leaders in the development of Internet Protocol (IP)-based networking technologies. Today, with 
more than 65,225 employees worldwide, this tradition of innovation continues with industry-
leading products and solutions in the company’s core development areas of routing and 
switching, as well as in advanced technologies such as: Consumer Networking, Networking, 
Security, Unified Communication, Telepresence, Collaboration, Data Center, Virtualization, 
Unified Computing Systems.
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DENSO

DENSO is a leading global supplier of advanced automotive technology, systems and 
components. Worldwide, the company has more than 200 subsidiaries and affiliates in 38 
countries and regions and employs nearly 140,000 people. In North America, DENSO 
employs more than 17,000 people at 33 consolidated companies and affiliates. Known 
worldwide for its technology and high manufacturing standards, DENSO is advancing 
vehicle efficiency, safety, driver comfort and convenience. DENSO’s product categories 
include powertrain, thermal systems, driving control and safety, and body electronics. Its 
customers include all the world’s major automakers, heavy duty manufacturers and 
aftermarket. Each year, DENSO invests about 9 percent of consolidated net sales back into 
research and development. And, DENSO consistently ranks at the top of the automotive 
industry for patents generated each year. For more information, visit densocorp-na.com or 
globaldenso.com.

Draper Laboratory

Draper Laboratory is a not-for-profit, engineering R&D organization dedicated to solving 
critical problems in national security, space systems, biomedical systems, and energy 
systems. Core capabilities include GN&C; miniature low power systems; highly reliable 
complex systems; information/decision systems; autonomous systems; biomedical and 
chemical systems; and secure networks and communications. A number of MIT faculty 
members maintain close association with Draper through joint research. There are 
typically 50 to 60 graduate students working on thesis research at Draper.

Duke Energy

Duke Energy is the largest electric power holding company in the United States with 
more than $110 billion in total assets. Headquartered in Charlotte, N.C., Duke Energy is 
a Fortune 250 company traded on the New York Stock Exchange under the symbol DUK. 
More information about the company is available at: www.duke-energy.com.

eBay Inc.

For over 17 years, eBay Inc. has been transforming commerce and changing the way the 
world shops, sells, pays and connects. We are redefining technological trends — from 
mobile to social to digital — to drive new opportunities and innovations for our customers.

With the combination of eBay, PayPal, GSI Commerce and Magento, eBay Inc. is enabling 
retailers to succeed by engaging with consumers where, when and how they want to shop 
and pay.

Robert M. Fano

A native of Torino, Italy, Robert M. Fano, the Ford Professor of Engineering Emeritus in the 
Electrical Engineering and Computer Science Department at MIT, came to  MIT in 1940 to 
complete his education in electrical engineering , receiving his SB in 1941 and ScD in 1947. 
As a member of the MIT faculty since 1947, ‘Fano’ has been dedicated to education and 
research at the Institute. In 1963, he organized MIT’s Project MAC (now the Computer 
Science and Artificial Intelligence Laboratory, CSAIL), serving as its Director until1968. He 
also served as the first Associate Department Head for Computer Science from 1971 to 
1974. Professor Fano established a fund to support the UROP program in the EECS 
Department shortly after its establishment. The fund is now supporting SuperUROP 
students to encourage the full research experience that this year-long program affords.
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Steven G. and Renée Finn

Steven Finn came to MIT in 1964.  He received his SB’68, MS’69, EE’72 and ScD’75 degrees all 
from the Department of Electrical Engineering & Computer Science at MIT.  After MIT he 
worked in industry, founded Bytex Corporation, served on a number of public and private 
company boards and became associated with Matrix Partners, a Boston venture capital 
company.  In 1991 he returned to MIT as a Senior Vinton Hayes Fellow, then continued his 
association with MIT as a Lecturer, Principal Research Scientist and a Senior Member of the 
Technical Staff at MIT Lincoln Laboratory,  where he continues to work.  He and his wife Renée 
have been dedicated supporters of MIT and initiatives encouraging the development of 
innovation in teaching, research and education.  They have endowed the Steven & Renée Finn 
Career Development Chair in EECS, funded to the Steven and Renée Finn Research Innovation 
Fellowship for tenured faculty and are now supporting the SuperUROP program.

Foxconn

Guided by a belief that electronics products will be an integral part of everyday life in every 
office and in every home, Terry Gou founded Hon Hai Precision Industry Company Ltd (also 
known as Foxconn) in 1974. Today, with USD $132B revenue and ranked No. 30 of Fortune 
Global Companies in 2012, Foxconn is a global leader in innovation and technology. Foxconn, 
well-known as the manufacturer of many quality brand electronic products, has developed and 
expanded its expertise to include many different technology sectors. 

Google

Google’s mission is to organize the world’s information and make it universally accessible and 
useful. Our company has packed a lot into a relatively young life. Since Google was founded in 
1998, we’ve grown to serve hundreds of thousands of users and customers around the world. 

Keel Foundation

We are grateful to the Keel Foundation for supporting the MIT EECS SuperUROP.

Emanuel E. Landsman

Emanuel E. Landsman’s ‘58, ‘59 and PhD ‘66 twelve years as a student at MIT in 
electrical engineering and subsequent 16 years working at the MIT Lincoln Laboratory 
helped prepare him to co-found in 1981 American Power Conversion (APC), growing 
into now a global company offering power backup and management, networking power 
and physical IT security products. APC became a business of Schneider Electric in 
2007.  Since then, as Vice President of Schneider Electric, Emanuel Landsman, and his 
wife Sheila E. Landsman, have supported the EECS Department by providing career 
development professorships, fellowship support to graduate students, and UROP support 
to undergraduates. They have extended their support to the SuperUROP program in the 
same spirit — with the highest interest in nurturing the research experience for EECS 
undergraduates.  
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Lincoln Laboratory 
 
MIT Lincoln Laboratory is a federally funded research and development center that 
applies advanced technology to problems of national security. Research and 
development activities focus on long-term technology development as well as rapid 
system prototyping and demonstration. These efforts are aligned within key mission 
areas. The Laboratory works with industry to transition new concepts and technology 
for system development and deployment.

MediaTek Inc.

MediaTek Inc. is a leading fabless semiconductor company for wireless communications 
and digital multimedia solutions. The company is a market leader and pioneer in cutting-
edge SOC system solutions for wireless communications, high-definition TV, optical 
storage, DVD and Blu-ray products.

Founded in 1997 and listed on theTaiwan Stock Exchange under the code “2454”, MediaTek 
Inc. is headquartered in Taiwan and has sales or research subsidiaries in Mainland China, 
Singapore, India, U.S., Japan, Korea, Denmark, England, Sweden and Dubai. 

MITRE

The MITRE Corporation is a not-for-profit organization that operates research and 
development centers sponsored by the federal government. We support our sponsors with 
scientific research and analysis, development and acquisition, and systems engineering 
and integration. We also maintain an independent research program that explores new 
and expanded uses of technologies to meet our sponsors’ needs. Our own roots began in 
the computer laboratories of MIT during World War II. In the decades since, we’ve earned 
an international reputation for technical excellence and innovation applied to military and 
civilian agency needs. More than 150 MIT alumni work at MITRE, and we provide numerous 
opportunities for research, internships and employment at our principal locations in 
Bedford, Mass. and McLean, Va. To learn more, visit www.mitre.org.

Quanta Computer

Quanta Computer believes that the future of engineering lies within innovation. MIT’s 
SuperUROP is the optimal environment for the incubation of ideas and the cultivation of 
tomorrow’s innovators. We are delighted to be part of this inspiring program.  As a sponsor, 
we hope to encourage collaboration opportunities between the company, students and 
faculty, and together we shall embark on a journey to explore the next disruptive innovation.

Dinarte R. Morais ‘86 and Paul Rosenblum ‘86

Course VI alumni Paul Rosenblum and Dinarte Morais participated in a number of UROPs 
as undergraduates. The research experience enhanced their MIT education and helped 
prepare them for successful careers following graduation. To give current and future 
students access to a similar experience, Paul and Dinarte have chosen to designate the 
support of their endowment fund to the Advanced Undergraduate Research Program. They 
hope that through pursuing deeper research experiences within the department, students 
will gain valuable skills and knowledge while also attracting visibility for their work within 
MIT and beyond.
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Texas Instruments 
 
As one of the world’s largest semiconductor companies with over 35,000 employees 
in more than 35 countries, Texas Instruments has been leading innovation for more 
than 80 years. TI’s semiconductor technologies help create a world that’s smarter, 
safer, greener, healthier and more fun.  Every day, we help our customers develop 
and deliver breakthrough innovations. With the industry’s broadest portfolio of more 
than 100,000 analog and embedded processing products, software and tools, TI offers 
complete solutions for the consumer, transportation, industrial, communications and 
computing industries.

Jeremy and Joyce Wertheimer

Joyce enjoyed her Course VI UROP. Jeremy came to Course VI for his PhD, and wishes that 
he had had a UROP opportunity as an undergrad. He founded ITA Software right after 
receiving his PhD, and sold it to Google 14 years later. He enjoys helping entrepreneurs 
and young researchers.
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SuperUROP photos 2012 - 2014 
Photo left: Speakers at the kick-off reception 
for the new  SuperUROP program at the 
Stata Center R&D Lounge, October 18, 2012. 
From left Erika Angle, CEO and co-founder of 
Counterpoint Health Solutions; Ray Stata, Co-
founder Analog Devices, Inc. (ADI) in 1965 and 
CEO and Chairman until 1996, now Chairman 
of the Board;  Anantha Chandrakasan, EECS 
Department Head, creator of the SuperUROP 
and the Keithley Professor of Electrical 
Engineering; Julie B. Norman, Senior Associate 
Dean for Undergraduate Advising and 
Academic Program, Director Undergraduate 
Advising and Academic Programming; Carine 
Abi Akar, USAGE student 2011-12; and Dennis 
M. Freeman, Professor, MacVicar Fellow, Dean 
for Undergraduate Education.

Photo right: Reseach presentations by the 
SuperUROP class of 2013-14 drew many fellow 
students and visitors including Desh and Jaishree 
Deshpande, founders of the School of Engineering 
Deshpande Center which through funding of MIT 
research projects make possible the transfer of 
technology to the marketplace.  

Photo left: SuperUROP students talked 
research with each other  and lab directors 
— here with Jesús del Alamo, Director of the 
Microsystems Technology Laboratories, MTL 
in mid September, 2014.
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EECS Department Head Anantha P. Chandrakasan acknowledges the following contributors to  
the 2014-2015 SuperUROP program.

Office of the Dean for Undergraduate Education

Julie B. Norman, Senior Associate Dean for Undergraduate Education, 
 Director, Undergraduate Advising and Academic Programming
Michael Bergren,  Associate Dean, Academic and Research Initiatives,  
 Undergraduate Advising and Academic Programming
J. Alex Hoyt, Administrative Assistant

Student Financial Services

Elizabeth M. Hicks, Executive Director
Gary Ryan, Associate Director for Financial Aid Delivery

Office of Development Services

Linda Mar, Associate Director, Fund and Campaign Reporting 
Maureen Moran, Gift Operations Manager, Office of the Recording Secretary
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“As students increasingly seek deeper 
experiences in research and innovation, 
SuperUROP couldn’t be a more natural 

evolution — providing graduate-level 
research to those who want the real thing.   

SuperUROP meets our undergraduate 
students where they are and helps them 

get to where they want to  be.”
 

— Susan Hockfield
President Emerita and Professor of Neuroscience

“Our engineering students want a deeper 
understanding of the topics they care about, 
and they want to apply this knowledge in a 
way that will lead to practical impacts.  
The SuperUROP program is an excellent 
opportunity for them to work closely with 
faculty and industry spnsors to make  
all of this happen.” 
 

— Ian Waitz 

Dean of Engineering 

Jerome C. Hunsaker Professor of 

 Aeronatuics and Astronautics

MacVicar Faculty Fellow
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Contact:

Anantha P. Chandrakasan, Department Head EECS
Joseph F. and Nancy P. Keithley Professor of Electrical Engineering
Massachusetts Institute of Technlolgy, 38-403, 50 Vassar Street
Cambridge, MA 02139-4307

Phone:     617.253.4601 Fax:        617.253.0572
                  617.258.7619  Email:    anantha@mtl.mit.edu   
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