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Dear Commiittee members

Fam plea, .
e&...c.p“ 's:ed to write this tattar ~ »

rch Experience and stfs) Short Answer

please briefly answer all questians below in English.

please explain why you
wish to participate in this

My bachelor's degree was in medicine but | had passien in
marine biology and conservation, thus | shifted career after |

Program. worked for 2 years asa licensed physician. it is 3 great pleasure
Highlight relevant for me to come te NSYSU and learn about the field | am
academic and personal passionate about. 1 enjoy doing research, and aspire to go abroad
information, your career and study a doetoral degree in marine science. | wish to
interests as well as participate in this program because | wiould like to experience the
information about academic field in this top ranking university, and also learn from

yourself, the advanced labs.

| have done research on the effects of diet preference on chronic
diseases when | was working as 3 phv;ucian,;\her } shifted career
to marine science, 1 worked on cetacean anatomy,
palhophysinlagy, and heawy metal analysis. | also went on

Please describe your past
research experience and
how it can contribute to

your sum;ler atucsan several peeanographic eruises and had some experience with
P '::’ i marine chemistry and bislogy sample collection and analysis.
L e Analysis of marine debris is another field I'm familiar with. | can
abaut pﬁnrmean:h, . . .
hins and job cantribute my knowledge and skills in fmarine science and also
Lz L oy packground in medicine can be useful in multidisciplinary
experiences.

projects.
| am interested in the piology and conservation of cetaceans and
coral reefs. Solutions and investigations of marine debris is
another ene of my passion. | am also keen to learn more about
programming, mechanical design and artificial intelligence, and
take a role in multidisciplinary projects on marine biology and
canservation.

please describe your
research interests.

Please be awore that they cannot guoronliee placement in &

Jaboratary; it s ultimately the decision of the L/C.San Diego mentor

who meets the qualifications te work in their lab.

Ryan Kastner, Engineers 4 Exploration

. Tina Ng, Dcesn Sensors based on Organic Electrochemical
Transistors

. Kenneth Loh, ARMOR

Read through the list of
mentors and list your top
3.
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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
Iana_tarm hieratinn and haating hahavinr nf hantanita huffare in daan ranlnaical ranacitariae

undergraduate soil mechanics.
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Visiting Scholar Monthly Premium Rates
Plan Year 2022 - 2023

Plan Options Insurance Plan Visiting Scholar Additional Premium for Spouse Additional Premium for Additional Premium for Two or more
P 8 or Domestic Partner One Child Children

[T

sty Pian IMG Platinum Plan
Rated:
Finda e Provider Welcome BaCk, YU‘JIE' e For every child dependent, the premium
ount Settings + 19-23 old + 5190 + 5731 is an extra $168
ERAiniiL HCRR o u—anﬁou . s217 -+ 5808 $168
* 31-40 years old - 5374 « 51074 *Dependents Must be non-U.S. Citizens or
i * 41-50 years old « 8611 « $1110 non-U.S. Permanent Residents.
Ovenvew * 51-64 years old . $815 - 51075
Plans & Benefits
Medical Enroliment Currently Enrolled 2021 - 2022 Waive Coverage
Waive Coverage If you currently have coverage through Gallagher Benefit Services and need to modify your Use this option if you wish to waive enrolling in the International Student Benefit Plan and if
Voluntary Dental Enroliment enrollment. you have already purchased an insurance plan that meets all of the University’s waiver
requirements.
RESOURCES
Documents Library
UPDATE MY 2022-2023 ENROLLMENT
SUPPORT
Contact Us
FAQ'S
Privacy Policy

2019-2020 Enrollment Choices

Gallagher official sitehttps://clients.garnett
Medioal Self: YOJIE LN §74.00 powers.com/vs/ucsd ispo/plans benefits/

Monthly Total:
Please note that there are no refunds once you have completed the enroliment process and made payment of your insurance premium. Premiums will only be
refunded for ineligibility or entry into the Armed Forces and not for any other purpose.

$74.00



https://clients.garnett-powers.com/vs/ucsd_ispo/plans_benefits/

AR
-«l.l'“'l[IIl-!‘wA
1 UCSDAP d m

....'I d ..-" L II
(g “,./ ™ Check in/Check out

Ty

LT, VP

"II“““I I"' e '/ff © SEVISN VISA status
¢ P

g S
N o S I /Wy B b

7

\ e
-

\ -~

\

\

R
» —
o
] ety
S

BN 7 Lo
/

f ."// .




AM v mi-Professor Tin.

LUW. &8 EC~X 9:00~17:00( 1)
O : Enhancing the detectivity of shortwave
infrared photodetector by adding PSU into active
layer




Devi ceO0os Sstructure

e-
Anode Ag (_) /—35

49 -4.2
Hole transport layer MoOx 45— > 3 “Ag
4.7 --= "; % E (_}
Donor material To: i &
Accept - terial M2 2
cceptor materia 'O
P 9 : 47 g3
Electron transport laye | -b.9
-—?.—5"/v
Cathode ITO (+) h+
Fig 3. Deviceos structune Fig 4. Electron energy band diagram
Add PSU on this layer!
And compare the
difference between
device with PSU and 1

without PSU




Fabricated device & the measurements
T Ag Applying

(connected to reverse bias!
- ITO electrode)

NN
'
P

v“\‘\\
¥
s €
, W8

Fig 8. Front view of device \

ITO (+)

BHJ layer ITO
(connected to
Ag electrode)

Fig 9. Schematic of measurements
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ARMOR lab (Structural Engineering Department)

Lab meeting
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Motivation and Objective

2 Motivation
» Assess the training and rehabilitation progress of athletes and patients

» With adequate sensors, kinematic data can be recorded quantitatively
and even remotely

- Objective

» Using data from wearable sensors to predict the subject’s physical
motion (i.e. joint angles)

-

Joint
angle (0

o Motion Tape EMG sensor

17



Method for Data Acquisition

o Motion capture using Nexus Vicon
» 2 VVue Cameras
» 12 Vero Cameras
» Sampling frequency = 120 Hz

= LockLab

- Integrate and synchronize Motion Tape and EMG sensors
» Motion Tape sampling frequency = 2160 Hz
» EMG sampling frequency = 2040 Hz

-+
—/ o
- Moation Tape 1 y
Motion Tape 2 ; - = ﬁ \\O‘ O O OU:

18




Experimental Setup

o Marker placement for motion capture
» Biceps curls: LSHO, LELB, LWRA
» Squats: LASI, LKNE, LANK

= Motion Tape placement

» Biceps curls: biceps, forearm °
+ Squats: anterior thigh, hamstring, calf

= EMG sensor placement
» Squats: anterior thigh, calf

Biceps Curls

19



Experimental Setup — Motion Tape

Q

Placement of Motion Tapes

Biceps brachii
* Forearm flexion
and supination

Brachioradialis
* Forearm flexion

20



Results: EMG data

o« EMG data less noisy and more interpretable

o Patterns of EMG data are not consistent
Skin artifacts: sweat, subcutaneous fat, etc.

5 Calf . Anterior Thigh
1.4 x10 . : : ; . : 180 6 x10 . . : ; : ; 180
41170 1170
5 4
1 160 1160
1150 1 150
4 5
1 140 - 1 140 -
© o °
1130 5, 23r¢ 1130 2
g 3 g
1120 > 1120
2 L
1110 1110
1100 1100
1 -
1 90 190
0 1 L 1 1 1 1 80 0 1 1 1 1 1 1 80
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
Time (seconds) Time (seconds)
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Results: Motion Tape data \JARMOR

2 Consistent results over the whole motion
Maximum change in resistance for thigh and calf are around 1.9 and 1.6 respectively

Calf (baseline = 20772Q) Anterior Thigh (baseline = 20152Q)
180 2 ; : : ; ' . 180
1170 1170
1 160 15 1 160
1150 1150
1140 _ 1} 1140 _
e S & .
o 1130 2 & 1130 £
< e = F
1120 05 1120
1110 1110
M— 1100 0t 1100
190 190
05 . : . : . - 80 i l ; . i .
-05 80

Time (seconds) Time (seconds)

22



Results from Deep Learning Models

o Predicting knee angles from Motion Tape data

Result for unseen data

180 +

160 -

140 +

Angle (deg)

>
o

100 -

\
v

400

600
Frame

800

1000

1200

— Predicted angle
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