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My objective is to pursue the Master of Computer and Information Technology (MCIT) pro-
gram in University of Pennsylvania with a focus on intelligent systems, particularly 3D vision in
computer vison area. Supported by the knowledge and ability gained from previous academic study
and research experience, I am in a unique position to contribute positively to computer science via
this program. I want to fulfill my ambition to improve the way human perceives image and data.

The ongoing academic study developed me a solid foundation of mathematical background and
programming skills, allowing me to explore my interest in image processing more technically. As
a sophomore, I tried to generate a high-accuracy classifier for indoor scenes using Convolutional
Neural Networks (CNNs), targeting at generalization ability improvement of network on small image
databases and computing acceleration considering real-time applications. The process of training
and modifying network using images made me more convinced that my interest lies in image analysis
and understanding, meanwhile kindled a tiny spark in my mind on how human recognizes and
interprets images. Following this passion, I joined VLSI Image Lab in my junior year, where I decided
to expand my focus from plane to stereo inspired by the awesome but somewhat uncomfortable
visual effects in front of 3D movies. I began to think how to automatically evaluate the quality of
3D images so that those in poor quality could be ameliorated for better visual experience. Abiding
by the principle of human visual system, I put efforts in exploring the role of an important but
rarely considered characteristic in 3D perception —just-noticeable-difference (JND). Different from
previous work, I came up with a novel framework based on multiple JND models (monocular,
binocular and depth) and representative feature extraction (texture and edge). Initially I divided
the images into occluded and unoccluded parts, but the results were not promising. Debugging step
by step to examine the intermediate images, I found the reason lied in left-right consistency check
as it was not necessary because the existing huge noise made it hard for partitioning distorted
images. After several times of modification, my algorithm achieved high robustness and stability in
four popular 3D image databases. The manuscript related to this work is under re-review in OSA
Journal of Applied Optics. During this enjoyable journey when scientific research was combined
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I am applying for the Ph.D. program at the Department of Computer Science, Texas AM
University. My interest lies in data mining, or more specifically, recommender systems and text
mining. I plan to work in the industry after the completion of this Ph.D. program. My career
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ranking module to determine the final recommendation list. According to the A/B test result, the
interactions between users and microblogs was boosted by 14

When I was doing research, I enjoyed digging deep into a problem. I always constantly admire
those scholars that proposed classic algorithms. When I was doing the internship, it was really
exciting to use existing algorithms for solving real problems. But I quickly realized that I want to
know more, such as why some algorithms produced good results and others didn’ t. I want to come
up with my own algorithms. But I found that no one around me could give me guidance and valuable
advice on creating new algorithms since they are merely using existing algorithms. Therefore, it is
imperative for me to pursue a doctoral degree and work with world leading researchers who can
help me make a difference in the area of Computer Science.

Upon graduation, I hope to continue my endeavor at a top research center or technology firm.
Currently, there is a huge quantity of data available on the Internet. How to use data mining
techniques for extracting useful information becomes urgent and necessary. With my academic
background in data mining and machine learning, I look forward to focusing my study on more
specialized field of recommender systems and text mining. My passion and experiences in data
mining will help me make further advancements in this area. In the long run, my goal is to build
accurate and efficient recommender systems which can be deployed in various circumstances.

TAMU has a top-notch academic reputation, world-famous faculty members, and hosts a phe-
nomenal School of Engineering. In pursuit of building a career in data mining, your Computer
Science PhD program is my best choice for my graduate study. I am particularly interested in
Dr. Xia Hu’s and Dr. James Caverlee’s research on data mining and recommender systems. With
abundance in industrial resources and research opportunities at Texas AM University, I believe your
PhD program can best help me march towards my career goals. I shall appreciate your consideration
and time.
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Raised by two Ph.D.s, I have naturally regarded graduate study as a target since I was a child,
and have been ambitious to start my own business in the technology industry after graduate school.
Passionate to the Internet of Things (IoT), I dream of fusing the physical world and cyberspace
with self-developed products, especially a more robust and secure IoT platform programmable by
common users. My education background in fundamental courses such as Calculus, Physics, VLSI
and Power Electronics laid a solid knowledge of basic science and engineering for me. To better
pursue an loT-oriented career path, I strategically attended classes concerning computer network
and operating system, and honed skills of developing and securing mobile systems via several inter-
disciplinary projects. I believe my experiences qualify me for pursuing an MS degree in Electrical
Engineering at Stanford University, where people are persistently following their dreams.

My enthusiasm towards IoT stems from my exposure to sensors. As a sophomore, I was amazed
by sensors’ great potential to transfer nearly all quantities in the physical world into electrical sig-
nals, blurring the line between cyber and physical world. To learn using sensors, I led a project to
build a non-contact balance beam control system, where I developed the sensor module and wrote
control algorithms for STM32. I first used a single Hall sensor which has a high resolution to de-tect
the beam’ s angle, but the output suffers from serious nonlinearity, making it hard to precisely
control the beam. To address this issue, I proposed a differential method of symmetrically placing
two Hall sensors on both sides of the beam, together with a high-precision operational amplifier for
subtraction and amplification. Consequently, I not only eliminated nonlinearity but also increased
output voltage range. To further shorten the convergence time after tuning PID controller, I added
a tilt angle sensor for coarse adjustment, followed by precise detection with Hall sensors, in con-
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sideration of its features of directly outputting angle values and saving the time of voltage-angle
translation. With my design, we successfully achieved fast convergence and a 0.5-degree control ac-
curacy. This project not only gave me the opportunity to practice using sensors but also expanded
my vision from pure sensor applications to system design, where performance, cost, scalability, and
safety should be comprehensively considered.

To further qualify myself for an in-depth study of IoT, I subsequently joined the Ubiquitous
System Security Lab (USSLab) where IoT security was one of the major research topics. There
my first project was to build a home-limited channel to prevent outdoor attacks against wireless
smart home devices utilizing RF signal diffraction. Accordingly, we chose infrared to send challenge
messages in view of its comparatively short wavelength. Having noticed that one bit at most would
be flipped during infrared message transmission, I implemented hamming code and successfully
reduced BER with very limited redundancy added, increasing maximum communication distance
from 2m to 4.5m. Moreover, I creatively added Arduino-controlled drive boards between devices’
power source and actuator so as to endow them with wireless functionality. During this project, I
engaged in active interactions with the responsible doctoral student. In return, I came to realize
that I am someone who prefers seeing the big picture rather than mechanically doing jobs assigned.
I also realized that we are willing to dedicate ourselves to a project if we feel our ideas could shape
it.

Bearing this thought in mind, I cooperated with another doctoral student, who co-authored
the 2017 ACM CCS best paper "DolphinAttack”, on a research project designed to prevent such
electrical-speakers-generated attacks against mobile devices’ automatic speech verification systems. I
proposed to distinguish humans from electrical speakers by measuring sound-field differences caused
by human’ s vocal tract deformation. To detect sound-field changes, I self-taught Python and
designed algorithms with simple techniques like FFT and MFCC. Later we were able to use SVM
as the machine learning model and achieved an over-99% accuracy out of 28 extracted features only.
Besides, I co-designed all the experiments, which is a beneficial experience to my research career.
Now we are working on a paper and looking forward to introducing research results to others. I felt
great satisfaction from this project because of my deep involvement, the contribution I made and
the knowledge I gained about the whole process of scientific research.

Although people have created massive applications to implement the idea of IoT, I believe IoT"
s killer application has not been found yet. This belief brought me to a cross-disciplinary research
project with Dr. Wentai Liu at UCLA to build a wireless versatile neuromodulation system. My
education background in VLSI and Power Electronics helped me understand the lab’ s customized
stimulation IC and design the system’ s architecture. I completed software design including Android
and MCU (TI CC3200) development and hardware design of power management unit. I wrote a user-
friendly GUI to configure stimulation parameters both efficiently and accurately and send messages
to a wireless MCU, which interprets messages and generates commands to a stimulation IC that
outputs electrical stimulus. By reorganizing the MCU-chip packet structure and using high-speed
SPI, I increased the maximum stimulation frequency by 70x. Moreover, I developed a dynamic clock
gating technique to bypass output transition and achieved arbitrary large pulse widths, which were
originally limited by the on-chip digital controller. This technique has great potentials in fields like
tDCS. Afterward, inspired by my mentor Dr. Liu, I combined high-frequency pulses with dynamic
clock gating to create a new stimulation pattern called Ramp, which is await-ing clinical applications
in transcutaneous stimulation and might help thousands of patients in the future. To further improve
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diversity, I designed a dynamic stimulation interface to generate ar-bitrary waveforms with square
waves in accordance with effective waveforms discovered in neural research. This project improved
to a great extent my skills of micro-controller programming and mobile system development and
helped me envision possible future IoT applications like embedded biological networks, which could
completely change people’ s lives.

Albeit I have several IoT-oriented research experiences, I have to admit that they remain to
be tentative and exploratory. Prior to a doctoral degree, I would like to further determine my
research direction. I believe the Electrical Engineering MS program at Stanford University is the
second-to-none choice for my next-stage study. It helps students touch the core of one specific
area and simultaneously provides breadth in relevant areas. The curriculum setups for the depth
units Software & Hardware Systems and Communications & Networking appeal to me, especially
Advanced Topics in Operating Systems, Robust System Design, and Networked Wireless Systems.
If admitted to your program, my first concern would be immersing myself in IoT research frontiers
and finding a starting point for the aforementioned aspirations. I can see that I thrive in your
academic atmosphere which is tightly integrated with entrepreneurship and innovation.
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abandon infeasible results and reduce runtime. I surveyed some previous work on System of Integer
Difference Constraints (SDC) and Boolean satisfiability (SAT), and was inspired by those work to
come up with the solutions. In the algorithm, I transformed register constraints to SDC form to
represent it in the constraint graph, where the infeasibility of the constraints will be easily detected
by the presence of a negative cycle in the graph. The search space can be decreased greatly once
a combination of constraints is detected as infeasible. The heuristic algorithm had approximately
100x-1000x speedup on the benchmark problems compared to ILP form solved by CPLEX, and
about 70% of solutions can achieve optimal latency. From this project, I had an overview of the
mathematical modeling of VLSI and architecture design.

These research experiences - combined with my solid background - make me well-prepared to
pursue a PhD. My passion in research drives me to explore the world of computer architecture
further. My long-term research interest is the hardware-software co-design and hardware design
automation. The increasingly diverse and sophisticated demand for software applications calls for
innovative architectures. I want to work on this field to design architectures and models to accelerate
computations with ultra-low power requirements. Besides, due to my coding experience on FPGA,
I realized the importance of hardware design automation, like high-level synthesis, to improve
productivity. I plan to continue my endeavor as a postdoc for a few years after graduation from
PhD, following which I plan to apply to faculty jobs.

In the light of above, the PhD program in Computer Science at UCLA stands out as the optimal
choice. The department has many distinguished professors pushing the frontier of the field - I am
particularly interested in working with Prof. Tony Nowatzki and Prof. Jason Cong. One of Prof.
Nowatzki’ s recent papers focusing on an architecture called stream-dataflow greatly impresses
me with its concurrency and low-power communication. I am also interested in his research on
instruction scheduling of dedicated-PE CGRA. Prof. Jason Cong has made a significant impact on
high-level synthesis for integrated circuits. I' d like to work with them to explore sophisticated
algorithms for mapping, routing and timing. Therefore, I believe that UCLA is the best place for
me to make a contribution to computer architecture, and I hope I can get the opportunity to join
this great university.
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SoP for NWU MSR program

I am applying to the Northwestern University for admission to the master of science in robotics
program, with the objective of obtaining a broad but world-class training in robotics.

My passion for robotics started on the second semester of my university life. Impressed by the
awesome performance of SCHAFT team in the DARPA Robotics Challenge and Atlas designed
by Boston Dynamics, enthusiastic about the future depicted by Homo Deus: A Brief History of
Tomorrow written by Yuval Noah Harari, I feel that robotics and artificial intelligence are two
strongest factors that will influence the future deeply. However, there is still a huge gap between
the reality and the dream. Just like what Marvin Minsky said, even when the Fukushima nuclear
power plant collapsed in 2011, there is still no robot in the world that can easily open a door in
an emergency. For me, I really want to engage in this tremendous trend and make contributions to
push forward robotics technology, especially in the control algorithm field.

With this motivation, I chose Automation as my final major. On one side, this major is most
closely related to robotics in my college. On the other side, the cultivating plan of Automation is
flexible. I got the opportunity to take as many fundamental professional courses as I like. To my
mind, it is of great help for my future graduate career.

Besides compulsory C programming course, I also took two computer language courses. They
are Python and Assembly language. When I prepare for my graduation project on multi-agent
collaborative control, I find that Python is the primary language for decision layer planning. And
the learning of assembly language is the basis for embedded development of the robot system.

While learning these languages, I was faced with one important course. Its name is Motion
Control Technology. I, as the leader of our team, designed and completed a mechanical arm which
can cheer up with people and drink. The initial idea comes from an interesting video on the Inter-
net. However, we improved the cheering trajectory from rigid single route to random route. This
mechanical arm has six degrees of freedom. It is based on Arduino development board and it uses
PWM wave to control the rotating angle range and angular speed of each steering gear. With
infra-red and ultrasonic sensor, it can detect the bottle or glass and returns with a distance value,
which we use to establish a mapping from distance to deflection. It is completing this project that
improved my self-confidence a lot and prepared myself for the next summer research.

During the summer vacation of the third year, I participated a Summer Scientific Research
Program at the University of Western Australia to do a robotics research for 8 weeks. Our task
is to design a driverless robot car based on EyeBot platform. The robot car can detect lanes and
recognize different traffic signs. The highlight of this program is that the hardware cost is small
with only a Rsapberry Pi 3B offline.
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In this project, I completed the traffic sign recognition task. And I wrote parking codes using
the PSD distance sensor and odometry sensor. Considering the high demand on the real-time
performance, we need to identify the picture as fast as possible and try to not make mistakes. By
setting proper kernel function, Supporting Vector Machine can meet our needs perfectly. Besides,
the generalization of SVM is good and the risk of overfitting is relatively low.

I took hundreds of photos of different traffic signs in our lab environment and labelled them
manually. Then we shuffled the dataset and split them into training dataset and testing dataset.
After that, we adjust the parameters in the SVM such as C, filter, window size and norm to train
the model to get optimal recognition effect.

Recalling the past, I found that my experience was only on single robot and its function
realization. Admittedly, it is fundamental and the implementation of algorithms. But I was not
enthusiastic about the bottom layer implementation and the environment configuration on different
operation systems. Gradually, I began to discover a new interest in multi-agent system, especially in
algorithmic work of optimal control. I also enjoy the process of understanding different algorithms
and modeling them in Python or MATLAB Simulink.

In the heterogeneous multi-robot system research, robots can complete a series of complex
tasks by appropriate allocation and cooperation. Under different conditions, the problem can be
seen as optimal allocation problem, integer linear programming problem or network flow problem.
The task allocation methods are also various such as behavior-based distribution method, method
based on LP and swarm intelligence method. I will try to use a method based on linear temporal
logic to solve the task allocation problem, which is also going to be my graduation project.

When I was a teenager, I cultivated a strong interest in mathematics and science thanks to the
popular science readings my parents bought for me. I can still recall the happiness when I first read
the Chinese version of One Two Three... Infinity: Facts and Speculations of Science by theoretical
physicist George Gamow. Besides, the book What Is Mathematics opened the door of mathematics
for me. They trained me to see problems with a mathematical perspective. Because of that, I won
two first prizes of Mathematical Contest in Modeling in Hebei Province and one second prize in
Zhejiang University.

It seems to me that the real success is to light the lives of others. To continue teaching and
research work are the best choice for me to achieve this goal. I hope I will become a professor. I
really want to explore the limit of human intelligence in one field. On the other side, I can influence
some people by giving lectures and writing books.

However, my knowledge and experience about robotics are not enough. I would like to learn
more in a broad array of concentrations including computer science, mechanical engineering, elec-
trical engineering, biomedical engineering, and mathematics.

Therefore, the MSR, program stands out to be my primary choice. It is the interdisciplinary
courses and research experience that I hope to strengthen in this program. I could further strengthen
my knowledge of robotics through core courses such as ME333 (Intro to Mechatronics) and ME449
(Robotic Manipulation). After this period of study, I will pursue a PhD degree in future.

The motto of the Northwestern University is Quaecumque sunt vera. Its English translation is
Whatsoever things are true. Coincidentally and similarly, the motto of Zhejiang University, my home
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university, is seeking the truth and innovation. Considering that I want to become a researcher, a
serious attitude is the most important thing. I will remember the mottos for the rest of my life and
try my best to be a lifelong learner.

Thank you sincerely for considering my application.

SoP for University of Toronto [ U U U

gbooooobgobooobgn

Therefore, the PhD program of ECE department at University of Toronto stands out to be
my primary choice. First, I could further strengthen my knowledge of control theory through core
courses such as ECE1653H (Hybrid Systems) and ECE1647H (Nonlinear Control Systems). Second,
I have personally experienced the courses and lectures by Prof. Broucke during her visit to Zhejiang
University and I believe the high-quality courses and research environment at University of Toronto
will greatly prepare for my future career. Since my dream is to be a professor staying in the academic
realm, the PhD program will definitely lead me to my dream.

The motto of the University of Toronto is Velut arbor @vo. Its English translation is as a tree
through the ages. In Chinese, we also use cultivating a tree as a metaphor for education. And I
believe it reflects that University of Toronto attaches importance to lifelong learning, the capacity
that T will cultivate for the rest of my life.
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