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“SuperUROP is a spectacular program. It 

meshes well with MIT’s broader 

educational goals, by providing  

opportunities to enhance skills in  

knowledge acquisition, analytic problem 

solving, communication, innovation, and 

often by blending interdisciplinary 

interests and perspectives.   

And the experiences 

students obtain by focusing on a 

cutting-edge research problem over 

an extended period of time will be 

invaluable to them no matter what 

career path they follow.” 

— Eric L. Grimson 
Chancellor 

Bernard Gordon Professor of Medical Engineering,  

EECS, MIT



As we launch the second 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 inaugural SuperUROP 
class (2012-13) about the new directions they are taking — benefiting from 
their experience in the program last year; their work and research set high 
standards. After reviewing this year’s proposals, I expect another exciting 
year of publication quality research and entrepreneurial activities. Like their 
inaugural 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 82 SuperUROP students will engage in a year-long re-
search 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 scholars are also given access to facilities (e.g., MTL 
nano-fabrication) that would otherwise be open 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. In addition 
to the opportunity to engage in graduate-level research, this year we are 
pleased to offer a unique three-week entrepreneurship workshop during 
MIT’s Independent Activities Period (IAP) during mid-winter break in 
January.  We expect several SuperUROP students to participate. 

The SuperUROP program is a collaborative effort between EECS and the MIT 
UROP office. Members of the 2011-12 Undergraduate Student Advisory 
Group in EECS (USAGE) also strongly influenced the overall structure of the 
program. 

The program is supported by the Research and Innovation Scholars Program 
(RISP), a named scholars program that funds the student doing the Super- 
UROP and provides some associated discretionary funding for the host 
research group. The scholars program would not have been possible without 
the generous support received 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 
the supporters of the SuperUROP program including: Actifio, Amazon, 
Analog Devices, Andreesen Horowitz, Cisco, DENSO, Draper Laboratory, 
eBay Inc., Foxconn, Google, MediaTek Inc., Qualcomm, Quanta Computer,  
Texas Instruments, TIBCO Software Inc. and VMware, as well as Robert 
Fano, Dinarte Morais and Paul Rosenblum, and several anonymous donors. 

Knowing that the SuperUROP program will again provide our students a 
jump-start on graduate school, act as a startup accelerator, and serve as an 
industry-training bootcamp, I look forward to an exciting year of new 
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
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“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
 USAGE student 2011-12
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MIT EECS - Actifio Undergraduate Research and Innovation Scholars
Neil Andrew Fitzgerald
David Goehring
Chennah Heroor
Quanquan Liu

MIT EECS - Amazon Undergraduate Research and Innovation Scholars
Jonathan Jacob Surick
Anqi Zhang
Xinyi Zhang

MIT EECS - Analog Devices Undergraduate Research and Innovation Scholars
Abubakar Abid
Rishi N. Patel
Reinier Strobos
Erika Ye

MIT EECS - Cisco Undergraduate Research and Innovation Scholars
Luis Alfonso Fernandez
Rishabh Kabra
Shiyang Liu
Nikki Shah
Sarah Weir

MIT EECS - DENSO Undergraduate Research and Innovation Scholars
Zach Banks
Benoit Landry
Wegene Haile Tadele

MIT EECS - Draper Laboratory Undergraduate Research and Innovation Scholars
Ayesha Bose
Caelan Reed Garrett
Daniel Kang
Kristjan Eerik Kaseniit
Ken Siebert

MIT EECS - eBay Inc Undergraduate Research and Innovation Scholars
Casey O’Brien
Pedram Razavi
Hanwen Xu

MIT EECS - Undergraduate Research and Innovation Scholars
Francis Chen
David Edwin Couto
Connie Huang
Jiashan Liang
Creed Jarrett Mangrum
Alvaro Morales
Manushaqe Muco
Tochukwu Okoro
Adrian Orozco

MIT EECS - Undergraduate Research and Innovation Scholars (cont’d)
Nicolas Rakover
Sresht Rengesh
Oliver Roy Song
Kevin Wendell White, Jr.



MIT EECS - Fano Undergraduate Research and Innovation Scholars
Ryan Cherian Alexander
Anvisha Pai

MIT EECS - Foxconn Undergraduate Research and Innovation Scholars
Ishwarya Ananthabhotla
Michelle W. Chen
Qui Nguyen
Benjamin Schreck
Oleksandr Stubailo

MIT EECS - Google Undergraduate Research and Innovation Scholars
Jennifer Kailey Liu
Julianna Mello

MIT EECS - Mediatek Inc Undergraduate Research and Innovation Scholars
Rose Abramson
Pramod Kandel
Chase Lambert
Yonglin Wu

MIT EECS - Morais and Rosenblum Undergraduate Research and Innovation Scholar
Yihua Li

MIT EECS - Qualcomm Undergraduate Research and Innovation Scholars
Chelsea Finn
Yoana Gyurova
Fengyu Ke

MIT EECS - Quanta Computer Undergraduate Research and Innovation Scholars
Abdulaziz K. Alghunaim
Irene X. Chen
Lee Gross
Neena Parikh
David Xiao
Xiao Meng Zhang

MIT EECS - Texas Instruments Undergraduate Research and Innovation Scholars
Felipe J. Garza III
Harrison Hunter
Sarah Leu
David Elliott Williams

MIT EECS - TIBCO Software Inc Undergraduate Research and Innovation Scholars
Ian Chan
Sharon Hao
Harshini Jayaram

MIT EECS - VMware Undergraduate Research and Innovation Scholars
Elisa Castañer
Matthew Susskind
Chau Vu
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Rose Abramson
MIT EECS - MediaTek Inc Under-
graduate Research and Innovation 
Scholar

Project: “Nanometer-scale InGaAs 
Trigate MOSFETs” 

Advisor: Jesús del Alamo

Abstract: Research into InGaAs tran-
sistors is motivated by the desire to 
scale down device dimensions below 
10nm, as Si-based transistors are 
nearing their physical limits. In order 

to continue Moore’s Law and allow for smaller transistors, research 
must look to alternatives, such as III-V compound semiconductors. This 
project focuses on the fabrication and characterization of InGaAs trigate 
MOSFETs, with the hope that these devices can be scaled down to the 
nanometer range. Development of nanometer-scale etching, three-di-
mensional contacts, sidewall MOS structures and passivation, and self-
aligned designs is  needed to achieve this goal. In addition, this work 
aims to construct a model that matches simulation and experimental 
data, and explains the underlying mechanics of these transistors. 

“I worked with the del Alamo group this past summer on trigate MOS-
FETs, both in the measurement labs and the clean room. I have worked 
with the MIT Solar Electric Vehicle Team for the past two years, where 
I design and build parts of the electrical system. I have also interned at 
Solectria Renewables debugging RS-485 communication links.”

Abdulaziz K. Alghunaim
MIT EECS - Quanta Computer Un-
dergraduate Research and Innova-
tion Scholar

Project: “Arabic Spoken Language 
Processing”

Advisor: James Glass

Abstract: This project involves re-
search in Arabic spoken language un-
derstanding to support conversational 
human machine interaction using a 
mobile geographical application that 

supports tourist-type queries. The project will involve several crowd-
sourcing scenarios both to collect Arabic speech and text data queries, 
data labeling to support training of a stochastic semantic tagging mod-
el, and system deployment. Once sufficient data have been collected, 
we will develop appropriate linguistic features for successful semantic 
tagging using a conditional random field (CRF) model, and measure 
classification accuracies on held-out test data. Finally, we will integrate 
the semantic tagger into a prototype web-based geographical browser, 
and evaluate its performance with new users in a mobile environment.

“I started working with Dr. Glass in February to deploy an Arabic se-
mantic tagger by collecting training data by crowdsourcing. I created an 
Arabic crowdsourcing platform that was deployed on Amazon Mechan-
ical Turk and an independent SLS crowdsourcing platform. I also have 
extensive web development experience that helped me work with those 
crowdsourcing technologies. Last semester I also was a listener in Dr. 
Glass’ class in Automatic Speech Recognition.”

Abubakar Abid
MIT EECS - Analog Devices Under-
graduate Research and Innovation 
Scholar

Project: “Reconfigurable Neural 
Probes for Brain-Machine Inter-
faces”

Advisor: Joel Voldman

Abstract: In the past few decades, 
researchers have made strides in 
fabricating brain-machine interfaces 
to measure electrical activity and 

stimulate regions in the brain. While significant progress has been 
made in reducing noise and increasing resolution, creating probes that 
can perform chronic measurements in the brain has remained elusive, 
because upon being surgically implanted in the brain, probes irritate 
surrounding brain tissue, causing glial sheaths to grow and envelope 
the probes, damping electrical signals. In order to avoid this immune 
response, we devise a reconfigurable probe that can change shape once 
it is embedded in the brain. We fabricate this device, deploy it in live 
mice brains, and fully characterize it before and after reconfiguration.

“I’ve done several UROPs before: My freshman year, I studied metasta-
sis in lung cancer cell lines in the Weinberg Lab.  My sophomore year, I 
worked on building the power system for solar boats to be deployed in 
the Amazon. But never before have I worked on a project that combines 
my two passions: medicine and EECS.”

Ryan Alexander
MIT EECS - Fano Undergraduate 
Research and Innovation Scholar

Project: “Utilizing Story Under-
standing to Improve Automated 
Planning”

Advisor: Patrick Winston

Abstract: The vision for this project 
is to create an automated planning 
algorithm that mimics the way humans 
make plans by adding functionality 
to the Genesis program. The focus 

of Genesis is the Strong Story Hypothesis, which states that human 
intelligence is defined by the ability to gain information from stories. 
This project is also based on that hypothesis and seeks to augment the 
traditional approach to planning with Genesis’ ability to draw conclu-
sions and generate insights from a set of stories. This extra information 
allows for the synthesis of alterative options, which helps populate the 
solution space and can be used to improve search heuristics. This would 
allow the algorithm to operate even when relatively little information is 
provided.” 

“I spent the last year and a half working with Professor Ceder in the 
material science department writing Monte Carlo based algorithms to 
virtually perturb crystal structures and compare their X-ray diffraction 
patterns. I spent this past summer working with Oculus360, a big data/
machine learning company, and had the chance to work with topic 
identification, feature extraction, and trend analysis algorithms and also 
wrote some natural language processing programs.”
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Ishwarya Ananthabhotla
MIT EECS - Foxconn Undergraduate 
Research and Innovation Scholar

Project: “Origami-Based Actuated 
Robots”

Advisor: Daniela Rus  

Abstract: This project aims to further 
the Distributed Robotics Laboratory’s 
investigation of low-cost mechanisms 
for self-folding from 2D printed sheets 
into 3D mobile robotic platforms 
having commercial and academic ap-

plications.  While experimentation involving folding by thermal heating, 
light application, and electrical actuation has resulted in functional 
prototypes of such self-contained robots, this project seeks to go so 
far as fabricating the fundamental electronic components and internal 
circuitry necessary for actuated locomotion using similar techniques 
of self-assembly.  Potential avenues of expansion on the study include 
the application of biological themes to self-assembly, the fabrication of 
more mechanically-oriented devices such as musical instruments, and 
a deeper investigation into various designs of foldable structures.

“Having always been interested in educational technology, I was a 
UROP at the Media Lab’s Lifelong Kindergarten Group and the Center 
for Educational Computing Initiative’s iLabs.  I developed software for 
medical applications at the Memorial Sloan Kettering Cancer Center, 
and most recently worked on Radar Cross Section simulation software 
with Boeing.”

Ayesha Bose
MIT EECS - Draper Laboratory     
Research and Innovation Scholar

Project: “Systemic Risk in the 
Financial System”

Advisor: Andrew W. Lo  

Abstract: Systemic risk is a difficult 
concept to define. Within the finan-
cial industry it involves the complex 
system, focusing on the connections 
between institutions and how illiquid-
ity, insolvency, and losses can quickly 

propagate. In a paper published by Bisias, Flood, Lo and Valavanis 
(2012), they looked at four types of institutions: hedge funds, banks, 
broker/dealers, and insurance companies and identified 31 financial 
indicators that could help predict a systemic event, using principal 
components analysis to find common factors that influence these insti-
tutions. Moving forward, we would like to construct new indicators that 
aggregate the existing measures and improve performance. Ultimately, 
we want to create an online public resource that displays a kind of “sys-
tem status” for systemic risk.

“I externed with NASDAQ OMX’s Risk Managment group, evaluating 
consolidated risk for the company from multiple global databases. 
Reports were sent to senior NASDAQ executives on a daily basis. I also 
interned with Google on the Site Reliability team for Gmail, developing a 
dashboard to display metrics for the Gmail release process.”

Elisa Castañer
MIT EECS - VMware Undergraduate 
Research and Innovation Scholar

Project: “Improving the speed 
and performance of FlexGP using 
coresets”

Advisor: Una-May O’Reilly

Abstract: The Evolutionary Design and 
Optimization Group at CSAIL is working 
on the first large-scale genetic pro-
gramming (GP) system supported by 
the cloud. The system, called FlexGP, 

spans several computational substrates, providing elastic scalability and 
flexible factorization across multiple dimensions. My project will be to try 
to achieve higher speeds in evaluation of models used by FlexGP. Specif-
ically, I will study how the application of coresets to our algorithm can 
improve its speed and performance, and try to answer questions such as: 
what are the benefits of coresets? How do we exploit coresets maximally 
depending on FlexGP’s goals? How much computation does forming core-
sets require? How does the process scale?

“In my last UROP I analyzed the effects of using bootstrapping techniques 
to improve the performance of FlexGP. This past summer I worked with 
the big data processing team at Microsoft, analyzing the differences 
between their Machine Learning library and Mahout (Hadoop’s version 
of machine learning). I am very interested in large scale computing and 
machine learning.”

Zach Banks
MIT EECS - DENSO Undergraduate 
Research and Innovation Scholar

Project: “Developing Synthetic Bio-
films 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 adhe-
sive material which responds to envi-
ronmental 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.”
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Francis Chen
MIT EECS Undergraduate Research 
and Innovation Scholar

Project: “Improving Tools for 
Synthetic Biology Through Machine 
Learning”

Advisor: Ron Weiss

Abstract: Synthetic biologists are de-
veloping new capabilities for sensing, 
computation, and actuation within 
living biological systems. My project 
seeks to improve upon the TASBE 

(Tool-chain to Accelerate Synthetic Biology Engineering) workflow. TAS-
BE uses a chain of tools to realize desired biological functions with DNA.
Specifically, I will extend MatchMaker, a software component of TASBE 
that takes abstract gene regulation networks as input and selects actual 
genes and proteins to implement them. I plan to apply machine learning 
techniques such as classification and clustering to allow for validation 
and enhancement of the software. This will lead to an improved version 
of MatchMaker that can create larger, more complex biological systems.

“I have worked to develop an adaptive disaster evacuation simulation 
as a research assistant at the University of Notre Dame. I have also 
participated in a research project at the Broad Institute seeking to 
develop innovative techniques for understanding the behavior of protein 
molecules.”

Michelle W. Chen
MIT EECS - Foxconn Undergraduate 
Research and Innovation Scholar

Project: “Application Development 
for Medical Imaging on Portable 
Devices”

Advisor: Anantha P. Chandrakasan

Abstract: Dermatologists currently 
have difficulty determining the border 
of varying skin lesions and features 
associated with those. The purpose of 
the project to investigate how to use a 

non-invasive imaging technique to help dermatologists better diagnose 
and monitor the progression of various skin conditions. My project will 
focus on understanding existing medical imaging techniques, devel-
oping an imaging module and implementing a software application for 
smartphones that will allow users to be able to easily monitor their 
progression. The focus on my portion will be on the user interface 
portion by working on the smartphone application. I will be making 
the application accessible to the patients so that they can easily take 
pictures in various lighting conditions. 

“In the past, I have worked on stereographs and varied RGB channels 
to create 3-D anaglyphs while wearing red-cyan glasses.  I have also 
worked on a UROP at CSAIL in the Computational Visual Cognition Lab 
to explore how people view 3-D images by using 3-D photos and fol-
lowing eye movements. During the past two summers, I have worked at 
Google learning about front end development for Google+ Hangouts as 
well as development for the Google Search App on iOS devices.”

Ian Chan
MIT EECS - TIBCO Software Inc.
Undergraduate Research and 
Innovation Scholar

Project: “Fantasy Football”

Advisors: Anantha P. Chandrakasan, 
Anette Hosoi  

Abstract: Moneyball revolutionized the 
sport of baseball as it introduced the 
application of machine learning and 
statistical analysis to justify manage-
rial decisions. The integration of these 

techniques allowed for a more comprehensive and scientific study on 
player performance than ever before. This new fever for sports analytics 
has caught on quickly with the general public, and the emergence and 
rapid growth of fantasy spots, especially fantasy football, is a testimoni-
al of this. The aim of this project is to design an algorithm to draft and 
better manage a fantasy football team. We will look into various ma-
chine learning techniques to synthesize historical statistics and create a 
predictive model on future performance.

“I have interned at algorithmic trading firms and the projects have 
primarily involved using large historical data sets to create predictive 
models. I have also taken machine learning and algorithms courses. 
Finally, I’ve grown up watching sports, especially football, so I’ve always 
been familiar with current players and common statistics.”

Irene X. Chen
MIT EECS - Quanta Computer Un-
dergraduate Research and Innova-
tion Scholar

Project: “Holistic Program Vis-
ualizations for Introductory CS 
Education”

Advisor: Frédo Durand 

Abstract: Traditional program visu-
alizations show execution state only 
at specific points in time, which is 
ineffective at demonstrating more 

dynamic concepts such as recursion, function returns, and variable 
scope. We want to come up with better ways to visualize the overall 
flow of execution, so that new computer science students can identify 
patterns in how the state of their programs change. In particular, we 
aim to enhance Online Python Tutor (www.pythontutor.com), a popular 
web-based program visualization tool, with new program flow visual-
izations. The overall goal of this SuperUROP project is to help novices 
gain a holistic understanding of the programs they write in introductory 
programming courses. 

“During the last two summers, I implemented a new social plugin 
for Facebook (2013) and developed a new market view tool for IMC 
Financial Markets (2012). In the last school year, I worked with the MIT 
Humans and Automation Lab creating an iPad prototype of an in-cab lo-
comotive heads-up display. I was also a lab assistant for the edX course 
6.00x (Introduction to Computer Science and Programming).”
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Neil Andrew Fitzgerald
MIT EECS - Actifio Undergraduate 
Research and Innovation Scholar

Project: “Distributed Invari-
ant-based Anomaly Detection”

Advisor: Martin Rinard

Abstract: Cloud computing systems 
have quickly become ubiquitous as a 
way to deliver a variety of applications 
to users in a convenient and flexible 
package. However, these distributed 
systems also pose new security chal-

lenges. Unexpected complications or gaps can appear between different 
parts of a distributed system, allowing an attacker to perform actions 
that each part of the system allows but that achieve an undesirable 
result as a whole. The goal of our project is to build a tool that observes 
normal use patterns of a system, detects malicious variations from 
those patterns, and intervenes appropriately.

“In 2009, I tested a distributed system used for a column-oriented 
database while interning at Thomson Reuters. More recently, I’ve built a 
prototype app for a human-computer interaction research project under 
Professor Charles Oman in the MIT Humans and Automation Lab, and 
I’ve worked on backend data structures at Google.”

Luis A. Fernandez
MIT EECS - Cisco Undergraduate 
Research and Innovation Scholar

Project: “Video Conferencing using 
the Next Generation Video Codec”

Advisor: Anantha P. Chandrakasan  

Abstract:The emergence of the 
network as the bottleneck in the 
transmission of video content has 
accelerated the development of more 
advanced video compression codecs. 

In turn, these codecs require much more substantial processing power 
to use, which has led the Digital Integrated Circuits and Systems Group 
at MIT to develop a High Efficiency Video Coding (HEVC) decoder chip 
to streamline the process of decoding HD video. This chip is specifically 
built to decode up to 4Kx2K resolution video while doing so efficient-
ly, consuming only 78mW of power. My research aims to expand the 
current video system by designing a loop filtering block as part of a 
new encoder chip. This chip will be used along with an HEVC decoder to 
demonstrate how the HEVC standard could be used to support high defi-
nition video conferencing in an energy efficient manner.

“I worked in the Radio Modeling Team at Broadcom in Irvine, CA devel-
oping digital models of analog radio circuitry. Previously, I worked in the 
Visual and Parallel Computing Group at Intel, where I created software 
to automatize the physical placement and routing of signals in GPUs.” 

David Couto
MIT EECS Undergraduate Research 
and Innovation Scholar

Project: “Prosodic Structure’s 
Influence in Speech and Landmark 
Detection”

Advisor: Stefanie Shattuck-Hufnagel

Abstract: Prosody is a broad but 
important part of speech that helps 
convey emotion and flow in a string of 
words and can place an utterance in 
a context. It describes the accent and 

word grouping patterns seen in spoken language, and when translated 
into the realm of signal processing, these features are seen in acous-
tics in the pitch, duration, amplitude, and signal quality of the record-
ed voice. This project will include the expansion of current prosodic 
modules to include such events as irregular pitch period, which causes 
the variation in word endings in different contexts. An extension to the 
project will be tying together the many independent modules of the 
Speech and Communication Group’s speech recognition project into a 
complete, functional system. 

“After working for instrumentation companies specializing in real-time- 
data-processing of X-ray and microwave signals, I wanted to apply sim-
ilar techniques to music. I was interested in making music production 
faster by only using my voice and began doing work in the area of au-
tomatic note transcription. This requires understand the human voice. 
Speech recognition was the logical place to begin this understanding.“

Chelsea Finn
MIT EECS - Qualcomm Undergradu-
ate Research and Innovation Scholar

Project: “Text Detection for Assist-
ing the Blind”

Advisor: Seth Teller

Abstract: It can be challenging for blind 
people and robots to navigate in the 
human world where text on signs, walls, 
and doors often indicate the desired 
path. Our goal is to build a system that 
can effectively detect and decode text in 

a natural environment using sensor observations of the surroundings. My 
part of the project involves improving the text-detection phase. Here, our 
system identifies which regions, if any, of the current field of view contain 
decodable text. Similar state-of-the-art text detection systems currently 
achieve at most 65% recall while maintaining 70-80% precision on natural 
images from the ICDAR 2003 and 2011 Robust Reading datasets. My work 
is to the effect of increasing performance over such existing methods.

“I have developed computer vision algorithms to identify and distinguish 
patterns of spots on individual whale sharks, work that was done under 
Professor Sai Ravela at MIT. I have also worked at Google, researching 
and designing a system to detect audio/video synchronization issues in 
transcoded video content.”
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Felipe J. Garza III
MIT EECS - Texas Instruments  
Undergraduate Research and  
Innovation Scholar

Project: “A Power Electronic 
Approach to Improved Vibration 
Energy Harvesting”

Advisor: Jeffrey H. Lang

Abstract: Modern vibration energy 
harvesters can harvest energy from 
an ideal vibration source of a single, 
constant frequency. Since a non-ideal 

vibration source may shift frequency or contain multiple, dominant fre-
quencies, harvesters may be placed in environments with high energy 
vibrations but unable to efficiently harvest energy. Recent research 
demonstrated simultaneous harvesting from multi-frequency vibration 
sources using a harvester loaded with power electronics. The same 
power electronics potentially allow real-time tracking of frequency 
shifting vibration sources. This project will demonstrate harvesting 
from multi-frequency and frequency shifting vibration sources using a 
harvester loaded with digitally controlled power electronics. A micro-
controller will provide digital control, allowing for quick implementation 
and comparison of loading algorithms.

“At Cisco Systems in 2011, I developed an android application to help au-
tomate client interoperability testing between android smart phones and 
Cisco wireless network products. I worked in a team to design and build 
an analog induction cooker for my Intro Analog Electronics Lab class.”

Lee Gross
MIT EECS - Quanta Computer Un-
dergraduate Research and Innova-
tion Scholar

Project: “Handwriting Beautifica-
tion”

Advisor: Frédo Durand

Abstract: Currently, handwritten videos 
have no tools that allow one to easily 
create his/her work in a non-sequen-
tial order. The user must have a 
plan prior to the recording and must 

restart a recording from scratch if s/he chooses to deviate from the 
plan, regardless of how small the refinement is. The team’s application 
currently supports features that allow the video author to smoothly 
make insertions of text and audio without affecting the time flow. I will 
be working on the handwriting beautification that will allow the video 
authors to create videos with a more readable font. This will allow the 
users to focus on the content of the video rather than deal with rewriting 
an equation that is not readable.

“During my past internship at Microsoft, I created an Outlook applica-
tion which required that I use innovative tools, such as Named Entity 
Recognizer (NER), developed by research teams. This piqued my inter-
est in participating in the creation of these pioneering tools, rather than 
exclusively applying them. I’ve also had a brief introduction to the area 
I’ll be researching in the Machine Learning class I took last semester.”

Caelan Reed Garrett
MIT EECS - Draper Laboratory 
Undergraduate Research and 
Innovation Scholar

Project: “Data Structures for 
Robotic Motion Planning in Related 
Spaces”

Advisor: Tomás Lozano-Pérez

Abstract: Online robotic motion plan-
ning is computationally expensive and 
can generate noisy and unpredictable 
paths. It also is limited to implicit 

queries for paths and reachability in a robot’s configuration space of 
safe poses. By representing these configuration spaces with hybrid 
data structures that have the properties of spatial partitioning trees 
and graphs, online motion planning may be faster. These data struc-
tures amortize motion planning costs through offline computation and 
online updates to respond to changes in the world. Additionally, explicit 
representations of the configuration space will allow for approximately 
optimal object placement. Finally, studying the relationships between 
several low-dimensional configuration spaces for different robot parts 
will give insights on how to couple data structures to represent the 
complete configuration space.

“My first research experience on image processing research at the Naval 
Research Laboratory was published in Naval Engineer’s Journal. Since 
freshman year, I have worked with the Learning and Intelligent Systems 
Group on robotic motion planning projects as UROP. Most recently, I 
interned with the Revenue team at Twitter.”

David Goehring
MIT EECS - Actifio Undergraduate 
Research and Innovation Scholar

Project: “Database Systems for 
Mobile Devices”

Advisor: Samuel Madden

Abstract:Applications on Mobile 
Devices require access to databases 
for persistent data storage across 
devices. These databases could be 
highly distributed, which could strain 
the device battery if multiple network 

requests are needed to access and write to those databases. The goal of 
this project is to develop a simple API for manipulating those distributed 
databases that abstracts away the details of that complex task, scales 
to a large number of databases, and allows the mobile application to 
think it is interacting with a faster, local database. By experimenting 
with different transactional database system architectures we hope to 
develop a way to interact with these distributed systems to optimize for 
performance and battery life.

“I UROPed at the MIT Media Lab working on server side programming 
for an Augmented Reality Gaming platform called TaleBlazer where I 
partook in some relational database design to allow users to search for 
games via a web interface using a variety of criteria. I also took Com-
puter Systems Engineering which piqued my interest in transactional 
database systems.”
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Connie Huang
MIT EECS Undergraduate Research 
and Innovation Scholar

Project: “Interactive Data Visu-
alization for Journalists using 
Wordpress”

Advisor: David R. Karger

Abstract: Our project helps journalists 
who wish to incorporate rich data 
visualization in news stories, but lack 
the skills to create their own apps for 
this purpose. We will continue proto-

typing a data visualization framework, Datapress, to support authoring 
(not programming) such visualizations in Wordpress, a popular platform 
for journalism. The upcoming work consists a cyclic process of con-
tacting and working with journalists to support their use of Datapress, 
discovering what improvements need to be made to enhance the value 
of the tool, and implementing those improvements to the Datapress 
platform.

“I have experience with data visualization and journalism from working 
at the New York Times and the MIT Media Lab - Center for Civic Media. 
My contributions include developing the user interface and experience 
for mobile applications and visualizations for journalists and readers.”

Sharon Hao
MIT EECS - TIBCO Software Inc.
Undergraduate Research and 
Innovation Scholar

Project: “Improving statistical anal-
ysis in volleyball games”

Advisor: Dorothy Curtis

Abstract: People use statistical 
analysis to make strategic decisions 
in many applications. In volleyball, the 
ability to quickly analyze statistics is 
crucial to a team’s success. However, 

this ability is currently limited by the amount of data generated and 
recorded as well as by outdated data analysis tools.My iPad app will 
help coaches efficiently and accurately record and analyze statistics for 
volleyball games. This project has two main components: user interface 
and data analysis. The UI will help record and display relevant statistics 
like plays and kills during a live, fast-paced volleyball game. The anal-
ysis tools will help coaches understand significant data points and use 
them to generate winning strategies. Beyond volleyball, this project can 
also be extended to other sports.

“I have played volleyball for over 10 years, and have spent a lot of time 
thinking about volleyball statistics and strategy. I have experience 
building iOS apps because I worked on the Camera and Mobile iOS apps 
at Facebook. I also learned a lot about UX during my front-end software 
development internship at Palantir.”

Yoana G. Gyurova
MIT EECS - Qualcomm Undergradu-
ate Research and Innovation Scholar

Project: “Software solutions for 
unreliable hardware”

Advisor: Saman Amarasinghe

Abstract: With each new generation 
hardware, we are gaining speed 
but getting more computation errors. 
Correcting errors on hardware level 
becomes extremely costly and we need 

ways to detect and fix these errors on software level, using fast nonde-
terministic checkers. The main goal of my research project is to design, 
implement, and evaluate these fast, and reliable program checkers for 
programs executed on untrusted or unreliable systems. Examples to be 
evaluated include checkers and extensions aimed at classical algo-
rithms in sorting, searching, graph and number theory, machine learn-
ing, cryptography. Sometimes, extended versions of classical algorithms 
(such as the GCD algorithm) are easier to verify than the regular version 
and part of the project is finding out for which algorithms this is true.

“I have been interested in working on more mathematical projects since 
high school where I participated in many math competitions. At MIT I 
took several classes that gave me stronger background in design and 
analysis of algorithms, as well as in number theory and cryptography 
and this is the main knowledge that I am going to need and use for the 
current project.”

Chennah Heroor
MIT EECS - Actifio Undergraduate 
Research and Innovation Scholar

Project: “Semi-Supervised Learn-
ing for Parsing Tasks”

Advisor: Regina Barzilay

Abstract: The success of current 
parsing method crucially depends on 
the availability of supervised data. 
However, for many languages and 
domains such annotations are not 
readily available and are prohibitively 

expensive to collect. We will investigate novel tensor-based methods for 
learning sentence representations that enable to train parsers from a 
few annotated sentences and large amounts of annotated data.

“I worked with the Senseable City Lab on the Local Warming project to 
create a dynamically controlled localized heating system. I worked at 
Google to improve the user interface for the Knowledge Carousel.”
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Harshini Jayaram
MIT EECS - TIBCO Software Inc.
Undergraduate Research and 
Innovation Scholar

Project: “Fantasy Football Recom-
mendation Algorithm and Applica-
tion”

Advisors: Anantha P. Chandrakasan, 
Anette Hosoi

Abstract: An estimated 30-35 million 
people play fantasy football each fall 
and many use football statistics availa-

ble online. This project aims to synthesize the information available on-
line to write an algorithm which can draft and manage a fantasy football 
team, and present this as an application for fantasy football managers. 
This involves collecting, synthesizing and analyzing large volumes of 
online statistics, social media trends, and other data. We will develop an 
algorithm that will use machine learning to make smart draft decisions 
and help fantasy football managers with other tasks throughout the 
season. These results will be displayed in an application developed 
using user interface principles.

“This summer I created a web application to collect tweets using a 
specific hashtag to analyze the sentiment behind the messages over 
time and geographically. I also collaborated with a team to develop an 
algorithm to simulate the growth of co-authorship networks on a project 
that will be used to predict influence agents in the network. I have 
always enjoyed using computer science principles in diverse applica-
tions.”

Pramod Kandel
MIT EECS - MediaTek Inc Under-
graduate Research and Innovation 
Scholar

Project: “Smart iDiary: Inferring 
behavior of people according to 
their ‘backgrounds’ based on GPS”

Advisor: Daniela Rus

Abstract: iDiary is a system that 
through a mobile application, algo-
rithmically turns data into textual 
descriptions, allowing users to search 

their previous destinations with queries. Currently, iDiary streams live 
GPS data and compresses the input into a more manageable dataset on 
which real-time queries can be performed. We wish to extend iDiary to 
be able to categorize the data based on a user’s occupation/background, 
so that insights can be gained on user’s behavioral patterns based on 
their work. This kind of insight could be useful for services catered to 
people based on specific work.

“More than a year of experience with Java and web development will 
allow me to present the findings on websites and Android apps. In 
terms of machine learning, I have taken Artificial Intelligence (6.034) 
and am taking Machine Learning (6.867). This background will allow 
me to grasp project concepts and have an idea of how the whole project 
should head.”

Harrison Hunter
MIT EECS - Texas Instruments  
Undergraduate Research and  
Innovation Scholar

Project: “Knowledge Discovery and 
Prediction from Blood Pressure 
Data”

Advisor: Una-May O’Reilly

Abstract:The main objective of this 
project is to provide medically relevant 
knowledge from the study of data 
from hospital intensive care units. The 

goal is to use blood pressure data collected from thousands of patients 
to develop a system capable of accurately predicting when a patient 
will have problems, improving the quality of care for ICU patients and 
doctors.This project will apply states space based machine learning 
algorithms to the processed signal level data from over 1.2 billion 
heartbeats using distributed computing to improve prediction abilities 
for patients in critical care. 

“I researched systems modeling and simulation as applied to water 
desalination in MIT’s Center for Clean Water and Clean Energy under 
Professor John Lienhard V. I have written production software for two 
startups in distributed computing and analytics.”

Rishabh Kabra 
MIT EECS - Cisco Undergraduate 
Research and Innovation Scholar

Project: “Benchmarking Applica-
tion-Specific Quality of Service”

Advisor: Daniel Sanchez 

As increasingly parallel applications 
run on progressively parallel computer 
systems, our means and measures for 
evaluating application performance 
prove increasingly inadequate. 

Systemwide metrics like instructions per cycle quantify average perfor-
mance but reveal little about an application’s real-time quality of service 
(QoS). For parallel programs in particular, these averaging metrics fail 
to capture performance fluctuations that occur because of competitive 
resource sharing between threads and frequent dependencies between 
them. We propose, as an alternative, to develop benchmarking tools 
that will measure QoS using application-specific metrics. Additional-
ly, we hope to explore ways of using QoS metrics to optimize system 
resource utilization.

“My interest in computer architecture was spurred by 6.004 and further 
bolstered by systems classes like 6.172. As an intern at Microsoft’s 
Windows division last summer, my role encompassed a performance 
focus akin to this project. My choice of topic for presenting a computer 
science concept to high school students in 6.UAT last semester also 
revolved around caching and optimizing the memory hierarchy.”
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Chase Lambert
MIT EECS - MediaTek Inc Under-
graduate Research and Innovation 
Scholar

Project: “Control Systems for 
Hybrid UAVs”

Advisor: Russ Tedrake

Abstract: Through innovative control 
strategies and more sophisticated 
hardware, research teams at MIT 
are constantly improving the range 
of manoeuvres of unmanned aerial 

vehicles (UAVs). Small scale UAVs are however still constrained by the 
fact that their environment must have enough free space for them to 
avoid making contact with any surface. We are therefore attempting 
to drastically improve their abilities by designing a control capable of 
including intermittent contacts in both its planning and feedback stages. 
The control this project will yield could for example allow a small drone 
to rapidly change its direction by bouncing off a wall.

“I have worked with MIT’s Robot Locomotion Group last semester. This 
experience familiarized me with tools such as trajectory optimization 
algorithms and feedback system models that will be utilized in this 
project. This past summer, I worked for Palantir Technologies where I 
was able to contribute to large scale projects, learn Linux performance 
tuning and prototype an aerial photography application as part of a 
weeklong project I took charge of.”

Kristjan Eerik Kaseniit
MIT EECS - Draper Laboratory 
Undergraduate Research and 
Innovation Scholar

Project: “RNA Strand Displace-
ment for Sensing, Processing, and 
Actuation in Mammalian Cells”

Advisor: Ron Weiss

Abstract: Synthetic biology is a field at 
the intersections of EECS and biology. 
By using libraries of biological parts 
(e.g. proteins; DNA, RNA pieces) 

and modules (e.g. logic gates), SynBio has applications ranging from 
programmed tissue formation to smart therapeutic delivery systems. 
Here, we develop a novel approach to performing digital logic operations 
inside a mammalian cell. Based on the in vitro method of DNA strand 
displacement, cascades of entropy-driven reactions perform calcula-
tions. Our goal is to genetically encode an RNA strand displacement 
circuit that is expressed from DNA to perform computation, e.g. deter-
mining a cell’s current state and responding appropriately. Among other 
benefits, this approach enables a ~10-fold smaller nucleotide footprint 
for SynBio circuitry.

“I have been working on various aspects of this project for over a year, 
starting in spring 2012 as a member of the MIT iGEM team. In the 
summer of 2013 I interned at Genzyme Corporation in the Analytical 
Research & Development department where I improved an in-house 
chemical proteomics pathway and developed new bioinformatics tools.”

Daniel Kang
MIT EECS - Draper Laboratory 
Undergraduate Research and  
Innovation Scholar

Project: “Identification of ge-
nome-wide combinatorial regula-
tory structure using approximate 
inference”

Advisor: David K. Gifford

Abstract: Recent cross-cell line data 
collection projects such as ENCODE 
has resulted in the discovery of 

thousands of putative functional elements in the genome. However, 
these annotations fail to identify the exact sequences that comprise a 
functional element, as well as their interactions. The goal of this project 
is twofold. First, to understand the minimal set of DNA sequences 
that control phenotypes observed by sequencing data, and second, 
to construct and understand the interaction between these sequence 
elements. Understanding these basic DNA elements and their interac-
tions will allow us to understand simple transcriptional regulation at a 
genome-wide level.

“My project lies at the intersection of biology, machine learning, and 
performance engineering. I worked on improving Google Search’s ques-
tion answering system. I optimized and added new features to Google’s 
next generation video codec. I have conducted research in manifolds, 
and taken several biology classes.”

Fengyu (David) Ke
MIT EECS - Qualcomm Under-
graduate Research and Innovation 
Scholar

Project: “Automated Diary Sys-
tems”

Advisor: Daniela Rus

Abstract: One of the big challenges 
of working with GPS data is the large 
amount of data that comes with it, 
which becomes difficult to store and 

analyze. This project solves this challenge by using compression algo-
rithms to first reduce the amount of data and analyzes this information 
to efficiently store information about a user’s life through wearable 
glasses. The system analyzes the reduced dataset to answer queries 
about the user’s history. Applying machine learning techniques to the 
data, we develop a robust algorithm that accurately determines key 
aspects of users’ everyday life. ”

“This research project entails working with the Distributed Robotics Lab-
oratory group headed by Professor Daniela Rus on their iDiary project. 
The members of the project are working with a smart glasses system that 
can record images as well as triangulate its position through GPS. This 
system uses a user’s GPS data to identify locations that have been visited. 
Activities and terms associated with these locations are found using 
latent semantic analysis and then presented as a searchable diary.”
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Sarah Leu
MIT EECS - Texas Instruments 
Undergraduate Research and Inno-
vation Scholar

Project: “Electronically Tuning the 
Resonant Frequency of a Energy 
Harvesting Device using Bias Flip 
Technique”

Advisors: Jeffrey Lang, Dennis Buss

Abstract: Energy harvesting devices 
are capable of converting mechani-
cal vibrations into electrical energy 

from a source vibration. In order to harvest this electrical energy, the 
frequency of the source vibration must match the resonant frequency of 
the energy harvesting device. Manufacturing EHDs is difficult because 
the source vibration frequency can vary with time. The goal of this pro-
ject is to see if it is possible to create a tunable EHD using the Bias-Flip 
technique. That is the resonant frequency of the EHD could be changed 
to match the the source vibrations.

“I worked on camera testing for the Dark Matter Time Projection 
Chamber and collecting data on light pollution at Wallace Observatory. 
After taking 6.002 and 6.169, I realized I wanted to pursue electrical 
engineering. I worked for the Women’s Technology Program teaching 
electrical engineering to young women. This last summer I worked for 
Professor Prasanna at USC learning about 3D Processor technology and 
its applications.”

Jiashan (Susan) Liang
MIT EECS Undergraduate Re-
search and Innovation Scholar

Project: “Modeling an Annotat-
ed Dataset on Autism”

Advisor: Peter Szolovits

Abstract: The focus of this 
project is to collect an annotated 
database on children with autism 
spectrum disorder. The project 
will build upon some existing 
work that has been done to use 

natural language processing (NLP) extraction on notes in the data. 
The first part of the project will involve curating an interesting clinical 
database. More work will then be done to improve the current NLP 
processing. In addition, data clustering will be used to identify interest-
ing groups of similar patients. The resulting models will help relate a 
child’s data to other diseases from which they might suffer.

“I worked on a digital signage project for the Center for Civic Media 
Group in the MIT Media Lab. I also have experience programming a 
mobile iOS application as a summer intern at KAYAK.”

Benoit Landry
MIT EECS  - DENSO Undergraduate 
Research and Innovation Scholar

Project: “Control Systems for 
Hybrid UAVs”

Advisor: Rus Tedrake

Abstract: Through innovative control 
strategies and more sophisticated 
hardware, research teams at MIT 
are constantly improving the range 
of manuevers of unmanned aerial 
vehicles (UAVs). Small scale UAVs are 

however, still constrained by the fact that their environment must have 
enough free space for them to avoid making contact with any surface. 
We are therefore attempting to drastically improve their abilities by 
designing a control capable of including intermittent contacts in both its 
planning and feedback stages. The control this projet will yield could for 
example, allow a small drone to rapidly change its direction by bouncing 
off a wall. 

“I have a deep interest in networks and signal analysis, both of which 
will be required to do well in this research. Beyond this, I’ve had many 
years of experience in building visualizations and user centered prod-
ucts.”

Yihua Li
MIT EECS - Morais and Rosenblum 
Undergraduate Research and Inno-
vation Scholar

Project: “Assistive Devices for 
Health Care”

Advisor: Dorothy Curtis

Abstract: Multiple sclerosis (MS) is 
a disease that affects the central 
nervous system and patients often 
experience problems due to muscle 
weakness, fatigue and heat exposure. 

To encourage patient independence and comfort and also help caregiv-
ers to improve patient care and supervision, a non-invasive monitoring 
system for people with advanced MS has been designed and implement-
ed. This project aims to further improve and complete the monitoring 
system. It contains two main aspects: the development of algorithms to 
generate alarms for caregivers and patients that helps avoid overheat-
ing problems; and the design and implementation of a central monitor-
ing station where the alarms related to the MS patient health status will 
be displayed.

“I have worked at MIT Media Lab for processing and visualizing 
bio-physiological data and contextual information, including designing 
the architecture and implementing the API for data analytics using 
Spark computing system and Astyanax Java Client.”
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Creed Mangrum
MIT EECS Undergraduate Research 
and Innovation Scholar

Project: “Major League Baseball 
Beat the Streak: Algorithmic and 
Statistical Analysis Approach”

Advisor: Dennis M. Freeman

Abstract: Baseball is the great 
American pastime. It is a game filled 
with unmatched statistical complexity 
in the sports world and provides an 
ideal space for algorithmic statistical 

analyses of big data. One of the most improbable records in sports is 
Joe DiMaggio’s 56-game hit streak in 1941. Major League Baseball has 
sponsored an online game called “Beat the Streak.” Anyone can select 
one or two players a day. If all players chosen get a hit, their streak con-
tinues. Since 2005, not a single person has reached a 50 game streak. 
Less than .00001% of users have reached a 40-game streak.  This 
project aims to synthesize massive amounts of data to indicate the best 
players to select to “Beat the Streak.”

“I was hitting before I could walk and was a Red Sox fan before I could 
talk. I hit .408 my sophomore year for MIT. I have a deep background in 
statistics and probability. More valuable, is my understanding of base-
ball inside and out. “Big Data” is the future of many fields, including 
medicine. As a computer science and biology major, I have learned how 
computation is revolutionizing our society.”

Quanquan Liu
MIT EECS - Actifio Undergrad-
uate Research and Innovation 
Scholar

Project: “Open Data for MIT 
Students”

Advisor: David R. Karger

Abstract: This project aims to en-
hance MIT students’ academic and 
non-academic lives by creating a 
tool to help make useful data avail-
able to the student population in an 
accessible and informative man-

ner. The plan is to develop a useful framework for accumulating data 
from across MIT’s campus. The framework would provide a way to store 
this data, functionalities for finding and organizing the data, and, finally, 
a simple application for users to take the data and create a website or 
app. In order to demonstrate the usability of this data framework, we 
will also create a few useful apps for students based on the framework. 
The ultimate outcome is to enhance student lives by making more data 
available in a format that can be used by MIT students.

“For the past two years, I worked as a software engineering intern for 
Google on creating better ad serving services through both frontend and 
backend/server development. Last semester, I worked with Prof. Karger 
on improving the current Course Picker website by developing Course 
Picker Alpha.”

Jennifer Liu
MIT EECS - Google Undergraduate 
Research and Innovation Scholar

Project: “The Future Textbook: Col-
laborative Annotations and Inline 
Exercises”

Advisor: David R. Karger

Abstract: NB is a collaborative 
textbook annotation tool that allows 
students to ask and answer questions 
inline on PDF documents on the web. 
The tool is intended not only to help 

students work together towards a better understanding of classroom 
material, but also as a means for teachers to measure students’ under-
standing so that they can adjust lessons and publications accordingly. 
My work aims to increase the educational value of NB, as well as make 
it scalable through the development of features such as: inline exercis-
es to measure students’ understanding throughout the course of their 
reading, a consensus annotation where students can conglomerate 
their discussion in Wiki-style fashion, and a social moderation feature 
where students can rate annotations according to helpfulness.

“At the ed-tech start-up Quizlet, I worked on optimizing front-end per-
formance, developing tools to identify bottlenecks, and applying respon-
sive design for a range of displays. Previously, I worked on developing 
user-friendly mobile educational games with the Ubiquitous Games 
group in the MIT Scheller Teacher Education Program Lab.”

Shiyang (Clara) Liu
MIT EECS - Cisco Undergraduate 
Research and Innovation Scholar

Project: “RFID-based Automated 
Checkout System”

Advisor: Dina Katabi

Abstract: Traditional checkout system 
at stores is extremely inefficient. 
The cashier has to scan the bar-
code of each item individually. This 
inefficiency creates a long line at 
the checkout, wasting customers’ 

time and decrease shops’ revenue. We propose an automated checkout 
system based on Radio-frequency identification (RFID) technology.  RFID 
uniquely identifies the goods it tags by transmitting a pre-programmed 
identification number when queried.  With program that identifies clus-
ters of RFID tags, the goods in the same basket can be all checked out 
at the same time. The RFID-based checkout system is automatic and 
efficient. The research aims to build such a checkout system that will 
hopefully replace the traditional system one day.  

“Having taken system design classes, I am excited to apply system design 
ideas to the real world problem. I have done a number of UROPs in the 
past. Each UROP is a valuable research experience that taught me to 
discover the problem, design and execute the solution.”
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Qui Nguyen
MIT EECS - Foxconn Undergrad-
uate Research and Innovation 
Scholar

Project: “Machine Learning Tech-
niques for Medical Monitoring on 
Portable Devices”

Advisor: Anantha P. Chandrakasan

Abstract: Skin conditions require 
consistent monitoring over time 
in order to evaluate their progress 
and the efficacy of treatments, but 
in practice, obtaining accurate, 

frequent observations has been difficult. This project aims to create a 
portable multispectral imaging module and software application that 
patients and doctors can use to reliably track vitiligo. My work focuses 
on the software application, particularly the image processing algo-
rithm, which will use computational photography and machine learning 
techniques to extract important features of skin lesions. We also hope 
to extend the algorithm to other conditions beyond vitiligo and provide 
diagnostic predictions. Ultimately, we seek to expand current imaging 
techniques, optimize them for portable hardware, and improve the 
medical monitoring process.

“I worked with Prof. Glen Urban at Sloan’s Center for Digital Business 
studying the effectiveness of various types of media for advertising, 
developing the technology for delivering the experimental treatments 
and analyzing the results. I interned on Google’s cloud computing team, 
building an app to manage and distribute software to virtual machines.”

Alvaro Morales
MIT EECS Undergraduate Research 
and Innovation Scholar

Project: “Increasing the robust-
ness of the START question-an-
swering system”

Advisor: Boris Katz

Abstract: START is a natural language 
question-answering system. Instead of 
providing a list of results, START gives 
succinct information answering the 
question. A question can have many 

syntactic or lexical variations, which differ significantly. START’s current 
design favors precision over recall. The goal of this project is to increase 
START’s recall by providing a more flexible, yet still precise, matching 
system. The idea is to integrate the symbolic representation of START in a 
learning system, in order to achieve the desired combination of high pre-
cision and vast recall. The challenge of the project lies in bridging the gap 
between natural language annotation and machine learning techniques.

“I previously worked on START, developing features for Omnibase, a 
system that provides uniform access to data on the web for question an-
swering. I updated interfaces to sites including IMDB.com and USNews.
com. I interned with Yahoo on the Social Signals team, developing a dis-
tributed system for processing content and signals from social networks 
like Facebook.“

Julianna Mello
MIT EECS - Google Undergraduate 
Research and Innovation Scholar

Project: “Human Population and 
Disease Genomics”

Advisor: Manolis Kellis

Abstract: Alzheimer’s Disease (AD) 
is a neurodegenerative disease, the 
cause of which is poorly under-
stood due to the complex biological 
and environmental factors involved.  
I will use computational methods to 

study the role of the epigenome in AD.  The epigenome is a non-coding 
part of the genome that includes chemical modifications to DNA and 
DNA packaging. I will compare epigenetic regions found to vary between 
AD and non-AD patients across different cell types to determine if they 
are specific to the brain, which would indicate a possible correlation to 
AD.  I will also investigate the affect of the genome on the epigenome 
to better understand the mechanism of genotype to DNA methylation, 
which may alter gene expression and ultimately cause disease.

“I have worked with Dr. Edward Browne at the Koch Institute, Dr. Gabriel 
Victora at the Whitehead Institue, and Dr. Masaaki Murakami at the 
Graduate School of Frontier Biosciences at Osaka University on hands-
on immunology focused projects.  During the summer of 2013, I worked 
at Athenahealth to develop a tool to easily clean and import client data 
to the Athenahealth database system, which will save many hours of 
developer time.”

Manushaqe Muco
MIT EECS Undergraduate Research 
and Innovation Scholar

Project: “A personality layer for 
Genesis”

Advisor: Patrick H. Winston

Abstract: The Genesis Group is cen-
tered on the idea that to understand 
the nature of intelligence, it is essential 
to model how humans understand 
stories.  The Group’s experimental test 
bed, the Genesis story-understanding 

system, demonstrates several story understanding capabilities, such as 
determining that both Shakespeare’s Macbeth and the 2007 Russia-Es-
tonia Cyber war involve revenge, even though neither the word revenge 
nor any of its synonyms are mentioned in either.  I will focus on incorpo-
rating personality models into the Genesis system, enabling Genesis, for 
example, to describe the personality of a character using the character’s 
actions and to expect the characters in a story to react to events in a way 
that depends on the characters’ personality types.

“I worked as an Undergraduate Researcher at CSAILon network coding 
and non-multicast communications, genetic programming and cloud-
scale machine learning, and natural language questions and answering 
systems like START. I also worked as a Researcher at the University 
of Heidelberg, Germany, on the Travelling Salesman Problem and its 
dynamic visualization on a tangible user interface machine.”
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Anvisha Pai
MIT EECS - Fano Undergraduate 
Research and Innovation Scholar

Project: “Recommending Web 
Browsing Sequences for On-De-
mand Learning”

Advisor: Rob Miller

Abstract: Millions of people learn on-
line using web searches or resources 
like Wikipedia. However, there is no 
current infrastructure on the web to 
support a gradual buildup of material 

like in academic courses or textbooks. This forces users to backtrack, 
research related concepts and leads to an unscaffolded learning 
process. We aim to fix this by building a system for online learners that 
recommends webpages to visit in a logical sequence. By capturing, 
analyzing and aggregating the web browsing sequences of many other 
users learning about similar topics, we can rank and order webpages to 
make the online learning process more organic and structured.

“I am passionate about teaching and learning: last year I TA’d Algo-
rithms and built a Chrome extension for students with ADHD. My other 
past experiences include a UROP with Prof. Miller building a Twitter bot 
to help people form habits, and a summer at Google working on the next 
generation of Maps. I recently co-founded Hackers Without Borders, a 
student group that does freelance software projects for non-profits.”

Tochukwu Okoro
MIT EECS Undergraduate Research 
and Innovation Scholar

Project: “Interaction Data Visuali-
zation for Everyone on the Web”

Advisor: David R. Karger

Abstract: The project aims to help 
programmers and non-program-
mers alike create interactive data 
visualizations for the web. This 
is accomplished through Exhibit, 
an open source JavaScript library 

that abstracts away some of the challenging aspects of creating data 
visualizations. Exhibit features advanced text search and filtering func-
tionalities, with interactive maps, timelines, and other visualizations. 
It has served several million page views. The SuperUROP will include 
extending Exhibit to support new types of visualizations and/or new 
visualization frameworks, allowing Exhibit to interface with ubiquitous 
web platforms, and exploring new applications for Exhibit concerning 
how people manage and represent information. 

“I have been able to gain relevant experience through my past intern-
ship at Groupon working on a data synchronization system. I have also 
held a previous research position at MIT Systems Engineering Advance-
ment Research Lab for which I was responsible for implementing user 
interfaces for an interactive game.”

Casey O’Brien
MIT EECS - eBay Inc Undergrad-
uate Research and Innovation 
Scholar

Project: “Java Tutor for Intermedi-
ate Programmers”

Advisor: Rob Miller

Abstract: MIT undergraduates are 
sometimes overwhelmed when they 
reach the point where they have 
to move from using Python in 6.01 
(Introductory Programming) to Java 

in 6.005 (Software Engineering). To aid them in this transition, we are 
going to build a Java Tutor that will support students in learning the 
syntax, semantics, idioms, and style of Java programming. We will 
develop a system which will simultaneously provide students with feed-
back and help TA’s be aware of the students’ understanding. The tutor 
will have to scale in order to handle hundreds of students in 6.005, and 
ultimately support online learning at the scale of MITx.

“As a student who enrolled in 6.005 without any Java experience, I have 
a very personal understanding of the value of this project. I have experi-
ence as both a tutor and TA, which will help me to build a product which 
is beneficial for both teachers and students. I spent this past summer 
working at Facebook, where I was able to get a lot of hands on experi-
ence with web development.”

Adrian Orozco
MIT EECS Computer Undergrad-
uate Research and Innovation 
Scholar

Project: “Identifying and Exploiting 
Advantageous Nodes in  Biological 
Networks”

Advisor: Bruce Tidor

Abstract: Biological networks consist 
of numerous sites and reactions 
that can be represented by nodes in 
the network. However, some nodes 

are more significant than others: these are important to identify for 
pharmaceutical purposes such as effective drug delivery. What are the 
characteristics of influential nodes? Can they be easily identified in a 
given network? These are questions we seek to answer by studying sev-
eral models and learning about the influential nodes in these networks. 
We will alter nodes by treating them with inhibitors and examining the 
effect on the output. Synergistic effects may be achieved through treat-
ment of multiple nodes and observing changes in the network.

“I have worked at Amazon creating a website for transportation man-
agers in Operations to track inventory status. I also worked in Amazon 
Web Services writing automated tools to compile data from large, 
hourly-producing sources. Previous work with the ALFA research group 
at CSAIL involved studying various correlating models for wind data.”
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Rishi N. Patel
MIT EECS - Analog Devices Under-
graduate Research and Innovation 
Scholar

Project: “Spin manipulation of a 
stationary qubit on fiber-coupled 
nanostructures”

Advisor: Dirk Englund 

Abstract: We will demonstrate the 
operation of a fiber-coupled spin 
qubit with ultra-high fidelity optical 
readout. We employ submicron 

tapered-fiber waveguides to evanescently couple to the modes of a di-
amond nanowire containing a single nitrogen-vacancy (NV) center. This 
method of coupling will enable record high photon channeling efficiency 
into a single mode of an optical fiber, thus improving readout fidelity of 
the NV spin state. 

For use as a qubit, the NV center spin state will be controlled using res-
onant microwave excitations at approximately 2.87 GHz. Our resulting 
system will be useful as a building block for a large quantum network.

“In my quantum mechanics classes I was always fascinated by the 
dynamics of two level systems and the practical applications enabled 
thereof, such as in lasers and nuclear magnetic resonance imag-
ing. When I realized that quantum engineering of a two-state system 
could be implemented with solid state NVs, I was drawn towards this 
research.”

Pedram Razavi
MIT EECS - eBay Inc Undergrad-
uate Research and Innovation 
Scholar

Project: “Implementation and 
Analysis of Multi-Dimensional 
Mechanisms”

Advisor: Constantinos Daskalakis

Abstract: Thirty years ago, Myerson 
provided a closed-form solution to 
the following auction design problem. 
How to design a single-item auction 

such that if all the bidders adopted the bidding strategies in their best 
interest, the auctioneer who has some stochastic knowledge about the 
highest potential value offered by the bidders on a per item-basis, could 
maximize revenue. A natural extension to this problem is devising the 
best strategy to organize an auction in which bidders are competing for 
multiple items. Daskalakis et al. recently presented an algorithm in or-
der to find the optimal multi-item auction or namely multi-dimensional 
mechanisms. The goal of this project is to implement this algorithm and 
analyze and study the optimal achievable strategy through case studies 
that involve several small well-understood structured auctions. This will 
further allow the extraction of potential economics-driven interpreta-
tions of the algorithm.

“I worked at Facebook on Graph Search Infrastructure to improve index 
servers reliability. I worked with Professor Chris Schmandt at the MIT 
Media Lab on indoor location sensing using geomagnetic field.”

Neena Parikh
MIT EECS - Quanta Computer 
Undergraduate Research and Inno-
vation Scholar

Project: “Exploring Gesture Rec-
ognition in Low-Power Settings”

Advisor: Anantha P. Chandrakasan

Abstract: Gesture recognition is an 
exciting field of computer science 
that has a number of novel applica-
tions in human-computer interaction 
and in developing user interfaces for 

future terminals. In a number of these scenarios, one would expect a 
fast and/or low-power implementation of these recognition algorithms; 
for instance, in mobile applications, an energy-efficient algorithm would 
be necessary in order to preserve battery life. This project will begin 
with a survey of the field of gesture recognition to form a repository of 
information about work already done and to identify which algorithms 
work best for particular use cases. After narrowing to specific proce-
dures and applications, we will work to optimize these algorithms to 
make them amenable to hardware implementation.

“Over the past few years, I have participated in UROPs with various 
groups, including the Biomedical Cybernetics Lab and the Music21 
Computer-Aided Musicology Toolkit. More recently, I interned in the 
Human-Computer Interaction division of Google Research. My research 
interests lie in the areas of artificial intelligence and developing novel 
forms of human-computer interaction.”

Nicolas Rakover
MIT EECS Undergraduate Research 
and Innovation Scholar

Project: “Scaling Dynamic 
Bayesian Networks on Volunteer 
Compute: Assessing MITx Course 
Quality”

Advisor: Una-May O’Reilly

Abstract: The project is centered 
around discovering models for Massive 
Online Open Courses (MOOCS) -- like 
MITx -- to help assess and optimize 

course quality. It involves drawing data harvested from the MITx courses, 
formally structuring the data such that it highlights features of interest, 
generating models that provide us with useful insights, and applying 
these models to better understand and improve course quality. I will 
focus on scalability. Volunteer Compute offers a means of harnessing 
free, idle computing power on devices around the world and distributing 
computational load over the devices, so I will develop a framework on 
Volunteer Compute for running the learning algorithms to generate the 
models we need.

“I’ve been interested in data sciences for some time, and the introduc-
tory Machine Learning course I took last year got me hooked on the 
field. Since then I’ve taken on some projects that have further exposed 
me, such as my summer internship at Google, during which I’ve worked 
closely with the team that implements and supports an internal machine 
learning library, and a personal project dealing with Natural Language 
Processing.”
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Ken Siebert
MIT EECS - Draper Undergraduate 
Research and Innovation Scholar

Project: “Compiler Design for 
Automated Software Analysis 
Based on Optimization of Lyapunov 
Invariants”

Advisor: Mardavij Roozbehani

Abstract: The goal of this project 
is to develop new tools based on 
systems and control theory for 
verification of a specific subset of 

numerical software systems. This would enable us to detect run 
time errors on a specific set of programs before running them. 
For implementation, our project aims to develop a compiler that 
can take an input, which is limited to a subset of C programs, and 
output a higher-level model of the program to be used for verifica-
tion purposes. The verification process of the higher–level model 
is rooted in Lyapunov Invariants theory and convex optimization. 
The project aims to verify software against some specific run time 
errors such as overflow, infinite loops and divide by zero errors, as 
well as user defined assertions. This compiler design and imple-
mentation is under way and an intermediate model can already be 
produced by the compiler. This project aims to complete the compil-
er and potentially add new features to be able to verify a broader set 
of programs.

“Over the past summer, I worked at Serendipity a big data startup 
on creating a communication layer for our distributed systems 
responsible for providing real time data visualizations to our users.”

Benjamin Schreck
MIT EECS - Foxconn Undergrad-
uate Research and Innovation 
Scholar

Project: “Computational Design 
Tools for Synthetic Gene Circuits”

Advisor: Ron Weiss

Abstract: Synthetic biology already 
uses robots to aid in the construction 
of genetic circuits that are tradition-
ally done by hand, using tedious lab 
techniques like individually trans-

ferring tiny amounts of liquid through pipets. However, the current 
techniques are narrow in their scope, and are generally confined to 
large-scale industrial processes not applicable to research. This project 
aims to build a BioCompiler to both facilitate the process of converting 
high-level genetic circuit concepts into low-level instructions that one 
of the robots can understand, and to expand the repertoire of possible 
automatable instructions. Eventually, the goal is to speed up wet lab 
research and testing to the point where it rivals the speed of traditional 
software development and mathematical simulation.

“I have worked at a start up called Nitrous.IO, creating infrastructure 
to find and view back-end status updates and data metrics about the 
company. I have also worked in the MIT Media Lab’s Affective Computing 
Group on a computerized interview system.”

Sresht Rengesh
MIT EECS Undergraduate Research 
and Innovation Scholar

Project: “Artificial Methods to Find 
Precedents Using the Genesis 
System”

Advisor: Patrick H. Winston

Abstract: This project will take the 
goals of the original Genesis project 
to a new level by finding precedents 
in a scenario to strengthen causal re-
lations. This will help to fill in details 

of “why” something happened, and to understand motives for complex 
problems. The Genesis group developed a theory called the “Strong 
Story Hypothesis,” which asserts that a deep understanding of stories 
is a vital component in human intelligence. I propose that an equally 
important component of intelligence is the ability to form hypotheses 
regarding the future by analyzing precedents that caused similar events 
to occur in the past. In this research, we will analyze the outcomes that 
resulted from actions and events, and map them to similar outcomes 
that could result from the current scenario.

“My motivation for this project came from my exploration of the topic 
of Artificial Intelligence in Patrick Winston’s 6.034 and 6.833 classes. In 
6.833, I performed my final project on the topic of integrating metaphors 
into machine conversation. My internship at Microsoft reinforced my 
passions, and I seek to explore AI further in the Genesis Group.”

Nikki Shah
MIT EECS - Cisco Undergraduate 
Research and Innovation Scholar

Project: “Rethinking Software 
Design”

Advisor: Daniel Jackson

Abstract: Many complicated systems 
today disregard or forgo proper soft-
ware design. The conceptual models 
behind these complicated systems are 
often lacking. Examples of such sys-
tems are the Macintosh Trash System 

and Git. In theory, it is possible to improve these systems conceptually. 
For example, as the current Macintosh system stands, a single trashcan 
is allotted for all drivers. This creates problems when trying to delete files 
from an external drive. One cannot reuse the space on the drive without 
emptying the trashcan. My SuperUROP will focus on picking one such 
system and not reimplementing but repackaging the system to provide 
a more solid conceptual design. The hypothetical outcome would be a 
better, less complicated and more functional system.

“In the past, I have taken both Software Design and Software Studio 
classes, both of which have focused on proper conceptual design prior 
to building software. Using the concepts learned in both of these classes 
will help me excel in my research. I have also been a Lab Assistant for 
IAP Introduction to Python and MIT edX. This has given me a fundamental 
grasp on good programming practices.”
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Jonathan Surick
MIT EECS - Amazon Undergraduate 
Research and Innovation Scholar

Project: “Studying the Proximity 
Effect at Low Dimension for Use in 
Superconducting Nanowire Single 
Photon Detectors”

Advisor: Karl Berggren

Abstract: Our group studies Super-
conducting Nanowire Single Photon 
Detectors (SNSPD) using Niobium 
Nitride, which has a fairly high critical 

temperature and critical current density but does not have ideal optical 
properties for a photo-detector.  By placing a superconducting material 
next to a normal conductor, semiconductor, or another superconductor, 
the properties of the superconductor and the other material are hybrid-
ized through the proximity effect. This can potentially be used to create 
SNSPDs with more ideal optical properties. I will be growing films in-
cluding layers of both superconductors and other conductors to analyze 
how the hybridization affects their physical and optical properties. This 
will enable a quantitative look at how the proximity effect works on the 
nanoscale and help develop SNSPDs with better optical properties.

“I worked in the FBML to study MgB2 Josephson Junctions and their 
properties. I did theoretical physics research at the Technion in Israel 
studying quantum computing and modeling such systems. I also studied 
superconductivity and created a superconducting magnet during 8.14 
last spring.”

Reinier Strobos
MIT EECS - Analog Devices Under-
graduate Research and Innovation 
Scholar

Project: “Implementation of ad-
vanced quantum protocols using 
the diamond nitrogen-vacancy 
center”

Advisor: Dirk Englund

Abstract: I will be working on adapt-
ing the experimental setup (MATLAB 
software, hardware and control inter-

face) to enable the use of advanced quantum control sequences so that 
improvements can be made in the characterization and development of 
cutting-edge quantum photonic systems. I hope to advance the control 
of the qubit, decoupling it from sources of noise, extending its phase 
coherence time, and allowing it to be used as an extremely precise 
electromagnetic field sensor. 

“During the summer of 2012, I worked in the Electronic Materials Labora-
tory at MIT (EMAT) under Professor Kimerling. I was in charge of testing 
and characterizing diodes, that were made of materials such as silicon, 
germanium, cadmium zinc telluride, and aluminum gallium arsenide, us-
ing several different methods including deep-   level transient spectros-
copy, capacitance voltage measurements, current voltage measurements, 
and photovoltaic tests. ”

Oliver Roy Song
MIT EECS Undergraduate Research 
and Innovation Scholar

Project: “From Mockup to Web 
App: Building the Next-Generation 
Web Template Language”

Advisor: David R. Karger

Abstract: CTS (“Cascading Tree 
Sheets”) is a complement to CSS 
which abstracts and encapsulates 
structural HTML scaffolding. It 
should provide several functionalities 

beyond what CSS offers: rich copy-and-paste of data between websites, 
in-browser WYSIWYG editing, automatically-generated APIs, and site 
themes that are easily transportable from site to site. The project aims 
to empower casual web users with the ability to make professional web 
sites: from just a mockup, it should infer the data-backend and editing 
interface; by pointing at another site, it should import that site’s style 
for reuse on one’s own. The student will create implementations with 
the CTS abstraction, create an application to use the aforementioned 
functions, and evaluate the results of these extended capabilities.

“I am a web developer with a focus on front-end work. During my time 
at Tumblr, I was a full-stack developer focusing on a dashboarding 
project called Fibr. At Square, one of the projects I worked on was a 
non-opinionated templating and styling framework (similar to Boot-
strap).”

Oleksandr Stubailo
MIT EECS - Foxconn Undergraduate 
Research and Innovation Scholar

Project: “User Experience Design 
for Multi-Material 3D Printing”

Advisor: Wojciech Matusik

Abstract: There are currently several 
services that allow customers to 
order custom 3D printed objects.  
Some of these services allow users to 
customize generic model templates 
by modifying certain parameters. 

For example, a user might wish to 3D print a ring to fit their particular 
finger size. The goal of this project is to develop a system that will allow 
a vendor to easily create a template for a 3D printable model. After the 
vendor specifies certain parameters that can be changed by the cus-
tomer, this template will be able to generate a unique user interface for 
each customer to create their own customized printable model.

“In my previous projects and internships at Amazon, Palantir, and Panjiva, 
I have worked with backend machine learning algorithms and front-
end web data visualization. Most recently, I’ve become interested in the 
intersection of real-time client-server communication and in-browser 3D 
technologies such as WebGL. In Dr. Matusik’s computational manufactur-
ing class, my final project adapted an existing experimental 3D modeling 
tool to a web UI using node.js, websockets, and three.js.”
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Sarah Weir
MIT EECS - Cisco Undergraduate 
Research and Innovation Scholar

Project: “Creating a Generalized 
Learner-sourcing Framework for 
How-to Videos”

Advisor: Rob Miller 

Abstract: The Internet is filled with 
videos that show how to do anything 
imaginable, from using Photoshop to 
changing a bicycle tire. However, these 
videos are not as effective as they could 

be. Research shows that revealing the causal relations between individ-
ual tasks and higher-level concepts can enhance how-to videos. We use 
learnersourcing (collecting useful information from learners to be used by 
the system) to gather information on the classification of individual steps 
into concepts. The research has focused on software demonstration videos 
(e.g., Photoshop tutorials). I intend to build on the existing framework and 
develop a generalized user interface framework for learnersourcing that 
will support procedural tasks in general.

“I worked at Microsoft on the Office 365 user experience team where I 
redesigned the product’s setup workflow to make it easier for users to 
set up the product and reduce the money being spent on support calls. I 
also interned at Palantir Technologies where I worked on the usability and 
design of a new web-based version of their core product.”

Chau Vu
MIT EECS - VMware Undergraduate 
Research and Innovation Scholar

Project: “Improving Genetic Pro-
gramming in detecting high-order 
interaction of SNPs”

Advisor: Una-May O‘Reilly

Abstract: Interactions of SNPs (Single 
Nucleotide Polymorphisms) are asso-
ciated with various complex diseases 
such as sporadic breast cancer. Using 
Genetic Programming for association 

studies has proved effective in identifying high-order interactions of 
SNPs indicative of increased breast cancer risk. However, because SNP 
interactions are often of a high order and the number of SNPs in hu-
mans is huge (~1,400,000 SNPs),  the methodology needs to be extend-
ed to be scalable. In this project, we will consider integrating additional 
biological factors and use these factors to propose new heuristics that 
may not only extend the methodology, but also yield better results in 
identifying important SNP interactions and classifiers.

“I worked on a UROP with Prof. Jazayeri on a web-based acquisition 
system for studying time perception in humans. I had an internship at 
Athenahealth, Inc. designing and improving the regression testing. I 
double major in Biology and EECS.”

Wegene Haile Tadele
MIT EECS - DENSO Undergrad-
uate Research and Innovation 
Scholar

Project: “Designing an Optoelec-
tronic Bistable Device (OEBD) 
for the Compact Optoelectronic 
Integrated Neural  (COIN) Co-pro-
cessor.”

Advisor: Cardinal Warde

Abstract:  A 2-D array of Optoelec-
tronic Bistable Device (OEBD) is one 

of the components  vital to the functionality of the Compact Optoelec-
tronic Integrated Neural (COIN) co-processor that is being developed 
by the Photonics Systems Lab. OEBD is a light in-light out device that 
performs intensity thresholding. Based on the sum of the input inten-
sities from nine neighboring previous-layer nodes, it decides whether 
to generate a high or a low output intensity. In AI, OEBDs generate the 
squashing function; however, the OEBD in this case employs optoelec-
tronic devices as opposed to software algorithms to accomplish light 
intensity summation and output decisions. In this project, I will char-
acterize the OEBD designs that I developed during my UAP, and choose 
the best design that can be implemented into an array and integrated 
into the COIN.  

“Previously, I participated in the design of the new COIN coprocessor ar-
chitecture with the group. I also did a UAP which focused on developing 
designs for optoelectronic bistable devices (OEBDs), and I characterized 
the fiber optical plate to be used as the interconnection element in the 
hybrid version of the COIN.”

Matthew Susskind
MIT EECS - VMware Undergraduate 
Research and Innovation Scholar

Project: “Knowledge Discovery 
from Massive Open Online Learn-
ing”

Advisor: Una-May O’Reilly

Abstract: Massive Online Open Cours-
es provide an excellent opportunity 
to study how people learn. ALFA 
believes that student interactions 
with the learning material can be 

modeled, allowing researchers to mine this data and make discoveries 
that will inform best practices. The project aims to build a state space 
model from sources like MITx and study which interactions contribute 
most to student learning. From this, creators can learn how to design 
better MOOCs by discovering, for example, the optimal schedule for 
releasing videos or the most effective methods of reinforcing material. 

“I have taken Professor Tommi Jaakkola’s undergraduate class on 
Machine Learning. I have also participated in online courses from a 
range of providers on topics as varied as AI, Finance, Natural Language 
Processing, and Operations Management.”
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David Xiao
MIT EECS - Quanta Computer 
Undergraduate Research and Inno-
vation Scholar

Project: “Games and Puzzles for 
Teaching Software Engineering”

Advisor: Rob Miller

Abstract: More and more people 
are learning how to code using free 
online courses provided by edX, 
Coursera, Udacity, Codecademy, etc.  
These resources give practice with 

syntax, semantics, and writing code that seems to work, but not with 
writing beautiful code — programs that are easy to understand, safe 
from bugs, and ready for change. How can we provide online experienc-
es that help transform nascent coders into great software engineers? 
My project is to develop exciting and engaging programming puzzles 
and games -- including single-player and multiplayer, cooperative and 
competitive, with automatic or human-powered judging -- that give ex-
posure to and practice with software engineering principles, embodied 
in both low-level coding style and high-level design patterns.

“I have previously been a lab assistant for 6.01, 6.004, and 8.02. I had an 
internship at Microsoft improving the desktop browser experience for 
users of Visual Studio LightSwitch. I’ve also worked at Palantir creating 
a web application for presenting rich graphical data, and improving 
conflict resolution within distributed server networks.”

David Elliott Williams
MIT EECS - Texas Instruments Lab-
oratory Undergraduate Research 
and 
Innovation Scholar

Project: “Robot Kit for 6.01”

Advisor: Dennis M. Freeman

Abstract: Currently, 6.01 uses pre-
built robots to explore the concepts 
of EECS. The philosophy behind the 
class, however, is that students learn 
best when they are actively engaged 

in problem solving in such a way that they feel a degree of ownership of 
their work. Therefore, I will be designing a robot that students will be able 
to build up from scratch in weekly labs. The new robot will be smaller, 
faster, and cheaper than the current one, yet still have all of the same 
functionality. I will also be working with the 6.01 instructors to redesign 
the curriculum around the new robot. This will include designing, testing, 
and evaluating new labs, as well as restructuring old ones. 

“I worked at LIDS to help release the RLPy framework, a python library 
created to facilitate research and education on Markov Decision 
Processes. I designed a GUI platform for controlling multiple robots 
for research purposes at the Drexel Data Fusion Lab. I have also been a 
lecture assistant for 6.01 and have a great deal of passion for pedagogy.”

Kevin Wendell White, Jr.
MIT EECS Undergraduate Research 
and Innovation Scholar

Project: “Bidirectional Parser”

Advisor: Patrick H. Winston

Abstract: Patrick Winston’s Genesis 
system uses stories as a basis for 
understanding human intelligence. 
The system makes use of natural 
language processing, in the form of a 
parser, to understand various words. 
However, most parsers today struggle 

to understand complex sentences. Thus, this project aims to take major 
steps towards creating a parser that can make use of both syntax-based 
and context-based parsing. The proposed bidirectional parser will allow 
for the ability to disambiguate words, phrases, and sentences more 
quickly, making it an invaluable tool in systems using natural language 
processing.

“I have previously worked with Professor Patrick Winston on the 
Genesis project. I have also taken Artificial Intelligence and the Human 
Intelligence Enterprise. In addition to reading Shimon Ullman’s chapter 
on counter streams in his book High Level Vision, I have also researched 
the various parsers in preparation for this parser.”

Yonglin Wu
MIT EECS - MediaTek Inc Under-
graduate Research and Innovation 
Scholar

Project: “Verilog Modeling of Eas-
ily Scalable Two-Stage Op-Amp 
Incorporating Hybrid Miller / Input 
Feedforward Compensation”

Advisor: Hae-Seung Lee

Abstract: Op amps are an important 
building block for various analog 
and mixed signal circuits. An opamp 

topology that has gained interest recently is the two-stage configuration 
with a hybrid classical Miller/input feed forward compensation.This has 
been shown to have a very good bandwidth with low power,and is suita-
ble for deep submicron CMOS, low power, low voltage design.Currently, 
Do Yeon Yoon and Prof. Harry Lee are using this topology in a high 
bandwidth, low power, DeltaSigma converter design. The goal of this 
project is to create a Verilog model of this op amp topology that models 
the characteristics of the topology and contains only a few parameters 
which can be used to easily scale the gain and phase vs frequency char-
acteristics of the amplifier.

“I worked with Prof. Abelson building App Inventor, a web-based graph-
ical tool for creating android apps, followed by work on understanding 
the behavior of Pentacene-based OFET under high voltage at MIT Mi-
crosystems Technology Laboratories. Now, I use signal processing and 
machine learning techniques to characterize crime scene DNA.” 
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Xiao Meng Zhang
MIT EECS - Quanta Computer 
Undergraduate Research and Inno-
vation Scholar

Project: “Reducing the Acquisition 
Time of In Vivo Brain MRS”

Advisors: Dina Katabi, Piotr Indyk

Abstract: In vivo brain magnetic 
resonance spectroscopy (MRS) is a 
non-invasion analytical technique 
that exploits the magnetic proper-
ties of certain atomic nuclei to study 

the chemical making of brain voxels. It is commonly used in practice by 
neurologists to monitor biochemical changes in the brain of patients 
who have tumors, epilepsy, metabolic disorders, and neurodegenerative 
diseases. However, conventional MRS procedures take at least twenty 
minutes to perform. The aim of this project is to apply a sparse fast 
fourier transform (sFFT) algorithm to MRS to reduce its image acquisition 
time and to suppress undersireable artifacts in the image.

“I interned at Amazon with the Kindle Digital Content Delivery team 
on designing and implementing a new event handler for processing 
Kindle related events. I’ve also interned at the Johns Hopkins Center for 
Computer Integrated Surgical Systems and Technologty on deveoping a 
visualization software for tracking surgical robot movements.”

Erika Ye
MIT EECS - Analog Devices Under-
graduate Research and Innovation 
Scholar

Project: “Ultra-Thin Photonics”

Advisor: Rajeev Ram

Abstract:Optical interconnects allow 
for faster data transfer, compared 
to electrical means of communica-
tion.  Silicon-based photonics optical 
interconnects are especially attrac-
tive because of their micron-scale 

size and because of the existing infrastructure for silicon processing.  
However, translating electrical bits into the optical equivalent requires 
high extinction photonic modulators.  This project looks into developing 
high extinction (greater than 50 dB) silicon photonic modulators that 
would produce high contrast optical on and off states from the cor-
responding electrical signals. This can be achieved by creating sharp 
transmission line profiles. Currently, most modulators have a Lorenz-
tian transmission profile. But, for example, by interfering two resonant 
modes, the transmission has a Fano line shape, resulting in increased 
extinction of the modulator.

“Most of my previous research experience has been in chemistry and 
materials science labs, with a focus on materials for potential elec-
tronic applications. For example, I worked in Professor Bawendi’s lab, 
researching energy transfer between quantum dots. I have also worked 
in the Cui Lab at Stanford and at Samsung Electronics.”

Hanwen Xu
MIT EECS - eBay Inc Undergrad-
uate Research and Innovation 
Scholar

Project: “Real-Time Systemic Risk 
Quantification”

Advisor: Andrew W. Lo

Abstract: The goal is to provide 
real-time assessment of the systemic 
risk in the market. Systemic risk is 
the probability of correlated defaults 
among financial institutions occurring 

over a short span of time. Such an event is likely to occur when various 
institutions are interconnected. We hope to build upon prior research 
by creating a framework to monitor the system using real-time data 
aggregation and analysis. The main purpose of our framework will be to 
measure attributes at periodic intervals, and outputting a measurement 
of risk.  In a very broad sense, we would like our system to be an early 
detection system for periods of high systemic risk and allow users to 
shield themselves from probable damage in the future.

“I have worked at Citadel LLC working on alpha generating projects in 
options market making, convertible bonds, and credit default swaps.  
In addition, I have worked at Bank of America to help develop foreign 
exchange high frequency strategy, and I have worked at Altimeter 
Capital, a Boston hedge fund, developing scripts for automated data 
aggregation.”

Anqi Zhang
MIT EECS - Amazon Undergraduate 
Research and Innovation Scholar

Project: “Combination-based Rec-
ommendation Engine”

Advisor: Samuel Madden

Abstract: Currently, most recommen-
dation systems make predictions of 
a user’s “preferences” based on (1) 
similarity across users and (2) their 
preferences. While these recom-
mendation engines prove effective 

for items such as movies and books, they work poorly in regard to 
items that are used in combination with other items. Examples include: 
clothing items, furniture, grocery items, medicines, etc. Recommending 
these types of items requires a combination-based recommendation 
system that, given an item, can suggest valid combinations containing 
that item. This problem is challenging because (1) features are difficult 
to identify, (2) quality as a function of all items in the combination is 
difficult to compute, and (3) the number of possible combinations can be 
exponential.

“This SuperUROP project will serve as a continuation of a startup, 
Asorti, I have been working on since February, 2013 with my two 
co-founders, Manasi Vartak (Ph.D. student at MIT), and Lauren Clark 
(management student at MIT). This past April, Asorti was named finalist 
for DreamIt (a NYC-based startup accelerator) and Y Combinator (a CA-
based accelerator).”
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SuperUROP 
Graduates 

Xinyi Zhang
MIT EECS - Amazon Undergraduate 
Research and Innovation Scholar

Project: “An Image Processing 
Application for iOS using Halide”

Advisor: Frédo Durand

Abstract: With the proliferation of 
visual data, image processing pipe-
lines have become essential in the 
handling of information from cameras 
and sensors. These pipelines must 
maintain high performance in the face 

of rapidly increasing image resolutions and complexity of image process-
ing algorithms; but optimization of these pipelines can be painstaking, 
resulting in bulky and inflexible code. Halide is an image processing lan-
guage which addresses these issues by decoupling the algorithm (what 
is being computed) from the schedule (where and when it’s computed). 
My work aims to create a key demo of this new technology, an iOS image 
editing application. The end result will push the envelope for Halide in 
terms of program size and help inform the future development of the 
technology.

“I worked this past summer at Google training classifiers for Youtube 
videos and implementing a pipeline for classifier training. Previously, I’ve 
worked on building web applications using Ruby on Rails and other web 
technologies.”



SuperUROP
Graduates

“The SuperUROP program definitely exceeded all 
the expectations I had going in. I didn’t think it was 
a big deal at the beginning, but one of the things I 
value now about the experience was the opportuni-
ty to see the kinds of research going on in other 
fields in EECS, and how other people approach 
difficult problems.”

—Rui Jin 
MEng ‘14 

 

“To me, the opportunity to hear about cutting edge 
interdisciplinary research from academic and 
industry professionals was an invaluable experi-
ence. All I had to do to be inspired was to just 
show up to class - I can’t emphasize enough how 
rewarding that is.” 

—Jesika Haria
EECS ‘14 

Undergraduate Teaching Assistant, 6.UAR fall, 2013

“The SuperUROP teaches you more than just re-
search. It opens your eyes to the variety of options 
that are available to you. Through great profes-
sors, speakers and presenters, I learned about the 
work and dynamics in academia, industry, start-
ups, and business from the perspective of people 
with years of experience in their respective fields.” 

 
—Lyne Tchapmi

EECS ‘13 
VI-A  MEng Thesis Program



“I enjoyed SuperUROP so much that now I'm UTAing 
6.UAR! The broad range of topics covered in the faculty 
lectures also got me much more interested in EE - now I'm 
working to design a chip. SuperUROP also made me much 
surer about going to grad school.”                                            

 —Aakanksha Sarda 
EECS ‘14

Undergraduate Teaching Assistant, 6.UAR fall, 2013

“One challenge and highlight of the program was the 
poster presentation. It was a really valuable experience to 
be able to learn how to quickly and effectively present your 
work to people with widely varying levels of expertise in 
your field.”                                            

 —Annie Holladay
EECS ‘13 

Graduate student, Carnegie Mellon University

“The SuperUROP experience is spectacular and I have 
gained much more than I hoped for at the beginning. I was 
able to accomplish a focused and productive project that 
delivered good results. In particular, I very much appre-
ciated the time my advisor and mentors worked with me 
directly ... solving tough problems together.”

—WeiHua Li 
EECS ‘14

“I recently moved to San Francisco to work at Quizlet, an 
education technology startup. This opportunity naturally 
flowed from my SuperUROP, as my SuperUROP was about 
building educational and entrepreneurial tools for Android 
devices, and at Quizlet, I am working in an entrepreneurial 
setting building educational tools for Android devices.”                                          

 —Arun Saigal 
EECS ‘13, MEng  ‘13 

Quizlet, San Francisco



SuperUROP
Sponsors

“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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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 manage-
ment 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.

Andreesen 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.

DENSO 

DENSO is a global automotive supplier of advanced automotive technology, systems and components, 
heading toward an automotive society where cars put less drag on the environment and drivers have 
fewer worries about traffic accidents. Worldwide, the company has more than 200 subsidiaries and 
affiliates in 35 countries and regions and employs over 120,000 people. Consolidated global sales for 
the fiscal year ending March 31, 2012, totaled US$38.4 billion. DENSO spent 9.5 percent of its global 
consolidated sales on research and development. For more information, go to www.globaldenso.com.
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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. 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.

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.

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.

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 the Taiwan 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.
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Qualcomm 
 
Qualcomm Research is a center of innovation where industry’s most talented engineers and scientists 
come to collaborate and create the technologies and solutions of tomorrow. Qualcomm’s core belief has 
been that Mobile is “Redefining Computing.” Mobile devices today are complex computing platforms with 
powerful, heterogeneous multicore capabilities, a variety of connectivity options and sensing capabilities 
ranging from position location, personal “always on, always aware” digital assistant to medical applica-
tions. The platform encompasses system engineering solutions empowered by optimized communication 
and signal processing algorithms, software and hardware architectures, power efficient design, nano-
technology and improving the user experience. As mobile data traffic continues to grow explosively, 
Qualcomm is pursuing bold initiatives to meet surging new challenges.

Quanta Computer

Quanta Computer designs and builds one third of the world’s laptop computers and a significant number 
of tablet PCs, datacenter equipment, and other products. The company established Quanta Research 
Institute to innovate in cloud computing solutions and create value through global partnerships such as 
the Qmulus and T-Party projects with MIT CSAIL. Quanta Research Cambridge was set up in Kendall 
Square to work closely with MIT researchers on enabling technologies for future cloud products and 
services.

Dinarte R. Morais ‘86 and Paul Rosenblum ‘86 

Course VI alumni Paul Rosenblum and Dinarte Morais participated in a number of UROPs as under- 
graduates. The research experience enhanced their MIT education and helped prepare them for success-
ful 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. 

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.

TIBCO Software Inc. 
 
TIBCO Software Inc. is a provider of infrastructure software for companies to use on-premise or as part of 
cloud computing environments. Whether it’s efficient claims or trade processing, cross-selling products 
based on real-time customer behavior, or averting a crisis before it happens, TIBCO provides companies 
the two-second advantage® – the ability to capture the right information, at the right time, and act on it 
preemptively for a competitive advantage. More than 4,000 customers worldwide rely on TIBCO to manage 
information, decisions, processes, people, and data in real time.

VMware

The global leader in virtualization and cloud infrastructure, VMware delivers customer-proven solutions 
to more than 250,000 customers, including over 99 percent of Fortune 1000 and 97 percent of Fortune 
Global 500 companies. We’re accelerating IT by reducing complexity and enabling more flexible, agile  
service delivery. We’re helping enterprises adopt a cloud model that addresses their unique business 
challenges — accelerating IT to accelerate business.
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“The SuperUROP program has built upon 
the strong UROP tradition to create a  

truly unique experience for MIT students.  
Through its year-long research opportunity, 

SuperUROP promotes direct interaction with 
faculty and industry sponsors, cultivates 

student creativity and professional develop-
ment, and encourages students to consider 

the ethical and entrepreneurial aspects of 
their work.  I expect we will see more and 
more Super UROP research projects that 

do not come to an “end” in May, but rather, 
establish permanent homes in labs,  

beta-testing programs in industry, or  
practical applications in the world.” 

— 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
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