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INTERNATIONAL SUMMER RESEARCH PROGRAM 2022

Sumame

First Name

Department

ELectrical and Computer

Research Description
The Existential Robotics Laboratory (ERL) is part of the Contextual Robotics Institute (CRI) at the University of California San Diego
(UCSD). ERL's goal is to develop robots that operate autonomously in real environments, relying only on onboard sensing,
computation, communication, and control. Research in the lab focuses on simultaneous localization and mapping (SLAM),

Lab Website

UC San Diego

GLOBAL EDUCATION

Pre-Requisites

Linear system theory, probability theory, data

Atanasov Nikolay [ —— autonomous robot navigation, active sensing with mobile robots, and distributed estimation and decision making in multi-robot http://erl.ucsd.edu, structures and algorithms, and strong
s e teams. Specific research problems include developing probabilistic models and algorithms that unify geometry, semantics, and motion programming background.
in SLAM, developing control algorithms that guarantee safety and stability, designing and deploying optimal control and reinforcement
learning algorithms for uncertainty minimization in active SLAM.
Professor Cortes's research interests are in the area of systems and control, distributed control, network science, game theory, . Familiarity with open-source software (Linux)
Mechanical and Aerospace R N S L hitp:/fcarmenere.ucsd.edufjorge/ and =
Cortes Jorge N multi-agent coordination in robotics, power systems, and neuroscience, geometric and distributed optimization, noensmooth analysis, and some programming experience
Engineering 3 http://muro.ucsd.edu/
and gaometric mechanics. (C++/python).
The Dow lab focuses on human-computer interaction, social computing, and design thinking. Reguires that students have a computer
Dow Steven Cognitive Science science background, and genuine interest in human-computer interaction. It's preferred that students have some programming and protolab.ucsd.edu/ Web development skills
data science skills, particularly with Node and React.
The Engler lab is focused on the mechanobiology of cardiovascular diseases, cancer, and aging. Specifically, they develop
. " - microfabricated technologies and biomaterials to examine how how cell behavior is directed by the extracellular matrix (ECM), a X " .
Engler Adam Bioangineering 3-dimensional fibrillar scaffold to which cells adhere. In cases where this is more difficult, such as aging, we also use a host of model Pt/ fecm.ucsd.edu Comfortable with human cell and animal wark
organisms like the fruit fly.
Work in the Esko labcenters on the structure, assembly and function of glycans, with particular emphasis on heparan sulfate. Primary Basic lab skills (pipetting, ability to make
rojects in the lab focus on SARS-CoV-2 infection, bacterial sepsis, and genome wide approaches for understanding the assembly of solutions, and ideally some experience with
Esko leffrey Cellular and Malecular Biology proj ’ psis: B PP g v eskolab.ucsd.edu. " v P
glycans. PCR, colorimetric or fluorescence assays, and
lab safety).
Grassian Wicki Chemistry - B " https://sites.google.com/ucsd.edu/grassiangrou, Chemistry courses through second or third
The Grassian lab research is focused on chemistry and Impacts of Environmental Interfaces year.
The Ideker Laboratory seeks to create artificially intelligent models of cancer and other diseases for the translation of patient data to
Professor, Departmant of precision diagnosis and treatment. In doing so, we hope to address fundamental questions in systems biology and bioinformatics,
Ideker Trey N:Ied\S'me including: What are the genetic and molecular networks that promote cancer? How can we bast chart these? How do we use https://idekerlab.ucsd.edu
knowledge of these networks in intelligent systems for translation of genotype to phenotype? Current research areas include: cancer
genome analysis, DNA damage pathways, epigenetic aging, and hierarchical cell models
Professor Jung works in the Institute for Neural Computation in the Center for Advanced Neurological Engineering. This institute
focuses on real-world neural imaging. The lab takes novel approaches to recording and moedling brain activities and body functions,
including and combining electroencephalographic, electromyographic, behavioral, and physiological measures. The lab uses dry EEG
Institute for Neural sensor arrays and wearable/ wireless data acquisition and signal processing hardware and software that can menitor and record
Jung Teyy-Ping Computation and Center for | non-invasive, high spatial and temporal resolution, brain activity of Hn:unslramed, actively engage\.:l human sub]_ects. The \.ab applies hittps:/fiem.ucsd.edu
Advanced Neurological computation approaches such as as independent component analysis (ICA), time-frequency analysis, and statistical analysis to analyze
Engineering and model neural activity associated with human cognition, perception and awareness. Additionally, they fuse multiple streams sof
psychophysiological information to construct prototypes of neurocognitive brain-machine interface to improve overall human
performance. Professor Jung and his colleagues use methods and concepts to characterize and clarify neuropathogenic processes, and
improve prevention, diagnosis, and treatment of neurological diseases and injuries.
The Liu Lab uses functional neuroimaging (fMRI, EEG, MEG) to study the workings of the human brain. Summer research projects will Experience with MATLAB, PYTHON or
: ) . ) N . https://cfmriweb.ucsd.edu/Research/Faculty/ttliu. " . "
Liu Thomas Radiology typically involve analysis of pre-existing datasets to better understand brain dynamics. htenl equivalent; some exposure to machine learning
I and deep learning is also helpful.
Electrical and Computer
N P General optical background and strong hand-on
Liu Zhaowei Engineering (Materials Science skills
and Engineering) Professor Liu's research focuses on the development of varied optical imaging and spectroscopy tools and their applications. )
The mission of the ARMOR Lab is to develop new technologies that help protect and enhance the performance/capabilities of our
N structural and human assets. We are actively working on projects related to wearable sensors, stimuli-responsive materials, Chemical lab experience is preferred but not
Loh Kenneth Structural Engineering : ) . . armor.ucsd.edu .
metamaterials, protective equipment, and noncontact nondestructive damage detection methods. We are interested in research required.
problems related to human performance assessment, physical asset sustainment, and human-structure interactions.
Centrifuge modeling of foundation rocking: This project focuses on the use of ground improvement to control the rocking behavior of
shallow footings in sand. Through ground improvement, we are able to dissipate energy from earthquake motions through rocking in Minimum preparation is a course on
McCartney John Structural Engineering e N B En & N P P gy N 4 € e http://mccartney.eng.ucsd.edu prep: R
a controlled manner. This project will involve the construction of sand layers in a centrifuge container, instrumentation placement, undergraduate soil mechanics.
testing, and data interpretation. Oppertunities to compare results with OpenSees simulations will be available,
Bentonite buffer systems for high temperature radioactive waste repositories: This project will involve element-scale testing to define
material properties governing the thermo-hydro-mechanical properties of compacted bentonite under high temperatures up to 200C.
N . Minimum preparation is a course on
McCartney John Structural Engineering These properties include the development of swell pressures under elevated temperatures, temperature effects on the soil-water http://mccartney.eng.ucsd.edu

retention curve, and temperature effects on the thermal conductivity function. These properties will be used in the simulations of the

Innmtarm hudrstinn and haating hahauine af hamtanita kiffare in dasn nanlamical ranacitariae

undergraduate soil mechanics.
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: Visiting Scholar Monthly Premium Rates
f E_ K Plan Year 2024 - 2025

A} / N
\) Additional Premium for Additional Premium for Additional Premium for Two or more
Spouse or Domestic Partner One Child Children

Plan Options Insurance Plan Visiting Scholar

IMG Basic Plan For every child dependent (ages 31
Age Rated: days — 24 years old, the premium is an
extra $69
EEBUEE | o o g - @eea . $69 - $87 (Age 18-49) 50
+ 25-49years old - $87 + $174 (Age 50-64) *Dependents Must be non-U.S. Citizens or

.

+ 50-64 years old
My Plan IMG Standard Plan

Find a Service Provider Wel CO m e BaCk, LI n J I ng ' Age Rated:

$174 non-U.S. Permanent Residents.

For every child dependent, the

Account Settings

* 19-23 years old + $90 « $364 premium is an extra $90
StandardUHC 4 vears old . $103 . $401 $90

* 31-40vyears old + $176 « $530 *Dependents Must be non-U.S. Citizens or
* 41-50 years old . $281 * $546 non-U.S. Permanent Residents.

Overview + 51-64 years old . $371 -+ $530

Plans & Benefits -
IMG Platinum Plan

2024-2025 Plan Overview Currently Enrolled 2023-2024 Age Rated:

Medical Enrollment If you currently have coverage through Gallagher Benefit Services and need to Use this option if you wis For every child dependent, the

. . . * 19-23years old + $260 * $1023 premium is an extra $260

Waive Coverage modify your enroliment. Plan and if you have alre  PlatinumUHC | 24-30 years old . $299 . $1129 $260

Voluntary Dental Enrollment University's waiver requil + 31-40 years old « $528 - $1498 *Dependents Must be non-U.S. Citizens or
« 41-50 years old + $856 » $1549 non-U.S. Permanent Residents.

RESOURCES * 51-64 years old + $961 = $1401

Documents Library

UPDATE MY CURRENT PLAN YEAR ENROLLI

Glossary of Terms

START THE WAIVER PROCESS

Find a Medical Provider

SUPPORT
Contact Us
FAQ's

Prvacy ol Current Enroliment Choices Gallagher official site: https://clients.garnett-
powers.com/vs/ucsd ispo/plans benefits/

Self: Lin Jing Weng
Medical $66.00
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~ WHAT IS MONTE CARLO TREE SEARCH?

= Definition:

Monte Carlo Tree Search (MCTS) is a randomized algorithm for efficient decision-making based on random sampling of
paths in a search tree built over the solution space.

= Application examples:
o Playing games like Go and Chess
= Importance:

o Exhaustive searching for the best strategy in a setting with a large number of possible states 1s time-consuming

— Do sampling instead of trying out every possible strategy.
o Playing random moves is inefficient since the algorithm will be wasting simulations on bad strategies

— MCTS learns to sample efficiently by striking a good balance between the exploration of new moves and the exploitation of
the best move found so far.



MONTE CARLO TREE SEARCH STRUCTURE

MCTS repeats the four steps for a given fixed number of simulations M
= Selection:

Starting from the root of T°, MCTS proceeds down the tree. As long as the
current node is not terminal, we select the child node with the largest UCB
until the current node is a leaf node.

= Expansion:

Add the first unvisited node of T to T".

= Rollout:

After Expansion, we try random moves until the end of the tree.

ey

o The rollout nodes are not stored in T".

= Backpropagation:

After simulation, the statistics of the stored nodes in T’ along the traversed
path are updated.

o nisincreased by 1
o Average reward is recomputed




Given a FIXED simulation number: M=3

_ , | n(W)
(Y= ()+ /n(v),

EXPAND

BACKPROPAGATE

n=1
10

ROLLOUT

REWARD=10 REWARD=5
REWARD=10



1 FREERF . &% - ~7 9:00~17:00(38 )
4 %2 : Chemical-free method for heterogeneous
3D integration

Nano 3
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Flip-chip Bonding

- Wire

/ll B -(N } Wiring Method

900000

Solder Ball (BGA Type)

Carrier (PCB or Lead Frame)

v
Face down(Flip)

—* Flip Chip Method

Fig 1. Wiring & Flyghip bonding methods

Advantages : Reduce the volume of the package, improve the power consumption and signal flow,
less effect of electrical resistance and noise because of short length, and faster.

Limitations: As bump aspect ratio shrinks, the window of co-planarity becomes smaller thereby
affecting bonding




Shadow mask

(b)

PR
I

Parylene-C I

i substrate ]

I “
—
] ]

Fig 2. Schematic (a) Profile after PR patterning (b) Profile after Cr wet
etch (c) Profile aftelParyleneC dry etch (d) Profile after Cr wet etch




Patterning

(b)

Shadow Shadow
mask mask

Sample Si substrate Si substrate

(d)

Parylene-C

Si substrate Si substrate

Fig 3: schematic (a) Ready the sample with shadow mask
(b) Material to be patterned (c) Scraped by a glass slide
(d) Mask is mechanically peeled off leaving behind patterned material
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Mall
UTC

Las Americas Premium Outlet

PR
Marshalls

Ross Dress For Less

https://www.theburn.com/wp-content/uploads/2023/09/IMG_9649-scaled.jpg

https://www.thrillist.com/entertainment/san-diego/ca/92122/la-jolla/how-to-pwn-the-new-westfield-utc
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The End
Thanks for listening!



