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Smart Concrete for Smart Bridges




ONE OF THE MOST THREATENING ISSUES

INFRASTRUCTURES

TO NATION’S
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Current Condition

» Health condition of roads and bridges in the USA (American Society of Civil Engineers - ASCE report)

2013
GRADE

Grading scale:

A — Exceptional (Fit for the future)

B — Good (Adequate for now)

C — Mediocre (requires attention)

D — Poor (At risk)

F — Failing/ Critical (Unfit for purpose)


http://www.asce.org/

How to reduce

CHLORIDE INDUCED  ismac—Sat il CO, emissions How to Save

CORROSION in concrete

9 R industry?

How to
STOP
these
disasters




This is What We Did!

Prevents Corrosion

Environmental Friendly



USING DIFFERENT POZZOLANIC MATERIALS/ SCM!

fixed Coricret:

£

At the University of California, Berkeley’s botanical
gardens entryway, pervious concrete (the darker material)
provides functional drainage and highly complementary
architectural design with conventional concrete.

Photo courtesy Concrete Promotion Council of Northern California.
\ Photo © Rob Wallace.

By allowing moisture to filter through into groundwater,
the Rice Krispie-like structure of pervious concrete helps
reduce the environmental problems of stormwater runoff.

Pervious Concrete




NEW ADVANCED SMART SENSING INSTRUMENTS

Fresh !Electrlcal Resistivity 4-point Wenner Probe RCON tester
using RCON tester

Non-destructive test
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Readings are taken every 10
seconds for a period of 7 hours

Moisture Meter

2 readings are taken by swapping 2 endings of the specimens

8 readings are taken two times
(0, 90, 180, 270°)

Checks the temperature and i i : .
humidity variation Testing time is less than 3 minutes per sample




Non-destructive Concrete
maturity l

Indirect way of measurement of in-
situ strength of concrete

=%

Purpose of this Study Compressive strengh test

To investigate,
» the maturity of each HPC mixture
» the equivalent age of HPC mixture

Is there any way to find the
Maturity without using
Compressive strength?

') I VS, There is 2 way!







Conclusions

» The novel use of binary and ternary HPC mixtures yields, @S
» High strength "

» Durability

» Money saver

» Eco-friendly

» Health monitoring of reinforced concrete structures can be performed accurately and quickly
» The non-destructive testing instruments provide many advantages:

Time Saver
Easy setup and testing procedure
Provides accurate data
» This research benefits the DOT’s and Engineers by
» Saving money and time

Portable
Can be used 1n actual construction site.

YVVVVY
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Why is There a Need to

Implement Evidence-Based
STEM Teaching?

Yong Seok Park

Assistant Professor, Department of Mechanical Engineering
College of Engineering & Computer Science, California State University, Fullerton
800 N State College Blvd., E-315, Fullerton, CA 92834



Why is There a Need to Implement Evidence-Based STEM Teaching?
Engineering 2-Year Persistence and 4-Year & 6-Year Graduation Rates

First Time 2-Year 4-Year 6-Year 45.0 Feltionshp Betueen -year Retenton and Graduating wihin ¢ Year, 1998 2014
Freshman | Persistence Rate | Graduation Rate | Graduation Rate

1998 | 644 45% 11% 34% ”

2004 | 765 50% 18% 38%

2007 | 720 50% 26% 42%

2009 | 890 57% 32% NA

2011 | 1197 58% NA NA

asudata| 2014 | 2450 NA NA NA o

Conclusions 1: Strong need for increase in evidence-based teaching in Years 1 and 2
Focus faculty development on instructors in Year 1 & 2 courses
Effectiveness of innovations may begin to be assessed after 2 years

Conclusions 2: 2-year persistence is a good predictor of 6-year graduation rate
Significant differences exist between disciplines in persistence & graduation



How Does JTF Pedagogy Help Shift Classroom Culture?

JTF: Just-in-Time-Teaching with Interactive Frequent Formative Feedback
JTF is a web-enabled, engagement and feedback pedagogy

Instructor-Centered Teaching JTF Student-Centered Learning

Homework
Problems and

Preview
Problems

Prior knowledge
Feedback on
Reflections

- Most Interesting Points
- Muddiest Points

Review

- Remind of
last class’s
topics

Lecture

Mini
Lecture

- Concepts
- Context

Homework

-Talking

-Solve Problems

- Example
Problems

Learning
Goals

Teacher Reflection

Reflection

- Muddiest/Most
Interesting Points

Summary Activity
- Engage
- Extend

Demonstration
- Show and Tell

- Restatement
of fact

Connect to Learning
Goals

Metacognition Conceptual change




What Does Implementation of Muddiest Point Feedback Look Like?

Learning Goals for Class

Muddiest point responses copied from Titanium

Students will be able to

* Understand spring mass damper system with applied force and determine

solution for the system

* Understand difference between natural frequency and driving (forcing)

frequency in applied force

* Understand what the system response looks like when natural frequency

and driving (forcing) frequency in applied force

Lectures
Discussion

™ EcME431 intro(012318)
[ MIP/MP lecture 6

s
EGME 431 lecture2(012518)

Next class instructor feedback
aligns issues w/ learning goals

MPs

1.11. Find the equation of motion for the
system of Figure P1.11, and find the
natural frequency. Assume the block
slides without friction.

—Frictionless
surface

mg

r-L5@-Inew
2 2

How to solve this problem

1. Kinematic and potential energy

U=mg{(1-cosf], the change in elevation| > The seometric change in

is/(1-cosd)

d(l J
—(I+U)=—|=m*¢" + mgl(1-cos)| =0
a‘.r( +U) " 2m +mgl(1-cost)

elevation of the penduluim
3. Differentiating.
4. Small angle

5. Natural frequency

mi0h+ mgf(sinﬁ}é =0
ES 9(m(!39+ mgl(sin 6‘)) =0

= ml*6+mgi(sind) =0

= 9(!) + : 0 Using the small angle

approximation for sine:

Copyright & 2015 M ion. All rights reserved.
Shigley's Mechanical Engineering Design

el
:ﬂf)-'-? [ _OtIIE Dﬂ?\flgr)lﬁe;cJ;e

nt of McGraw-Hill Education.

B3 WS/ MiPs for tecture 2 MPs/ MIPs for lecture 6
" EGME 421 lecture3(012018)
@ MPs/ MIPs for lecture 3 MIP/MP 6
" EGME 431 lecture4(020118)
l@ MPs/ MIPs for lecture 4 MIPMP
EC-?ME 4.31 ) " EGME 421 lecture5(020618) =

(Mechanical Vibrations) B s/ MIPs for lecture 5
" EGME 431 lecture6(020818 MIP/MPE
% MPs/ MIPs for lecture 6

()
* EGME 431 lecture7 (021318))

\ MP/MIP

Muddy point quotes selected by instructor

* how come we don't use height potential energy in problem 1.11 but we use height potential energy in the exam example
* the muddiest point was the in class example with the two springs attached to a pendulum.
* MP: Utilizing the lagrange to solve rotational motion problems

*  The muddiest point of lecture was why we do not use gravity or mass on the inclined mass-spring problem.

17



JTF Engagement Pedagogy - Achievement in 4 Classes

at 3 Institutions

Cindy Waters; North Carolina A&T — Intro Materials

Comparison of Pre-JTF and Post-JTF - NC

A&T
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Joe Stuart; Oregon Institute of Technology — Intro Materials

Comparison of Pre-JTF and Post-JTF - ASU 415

0.60
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Comparison of Pre-JTF and Post-JTF - OIT
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Stephen Krause; Arizona State — Intro Materials

Progression into JTF - ASU 250

0.60
@ 050 __'09: Mn = 66.3%; 5D = 13.8%
= M "11: Min = 71.1%; SO = 17.9%
B 0.40 '13: Mn = 77.0%; SD = 13.0%
&
5 0.30
c
.Jc’: 0.20 02009
E 02011
£ 0.0

[:l Oz2013
0.00
E D Cc B A

Final Exam Grade

Shariar Anwar; Arizona State — Math. Methods Materials

ASU data

* Overall: In 4 classes JTF increased
medians by a half to full grade &
decreased Ds & Es >50%




Improved Persistence from JTF Engagement

Pedagogy

 Student Persistence (2" week - final) in JTF Project; 5 classes & 4 institutions

e Fall2013- 97%(227/235)
e Spring 2014 -95% (311 / 328)

100

95

% Persistence
g & 8

~
(4]

70

A

engagement pedagogy in a materials course.
Student Persistence in Introductory Materials Class (n=35-55)

Figure 1. Persistence over time for lecture versus

Overall: Persistence increased significantly
with JTF pedagogy



Conclusion and Future Work

. Faculty shifted beliefs and adopted JTF pedagogy in classroom practice
. Faculty assumed ownership of JTF innovations in a community of practice
. These factors enhanced student attitude, achievement, and persistence

Collecting feedback on Improving their
reflections (MP/MIP) Identifying learning Providing personalized motivation and

EGME 331,421,431, patterns and issues help and guidance increasing retention
476A rate




ANKITA MOHAPATRA

“ELECTRIC STIMULUS-RESPONSIVE CHITOSAN/MNP COMPOSITE
MICROBEADS FOR A DRUG DELIVERY SYSTEM”

JIDONG HUANG
“NAVIGATION: AN INTERDISCIPLINARY AREA OF RESEARCH”



The State of Artificial Intelligence
(A.l.)

Yu Bai, Ph.D.

Assistant Professor
College of Engineering and Computer Science
California State University, Fullerton
P: 657-278-5359 | F: 657-278-5804
Emailing Address: ybai@fullerton.edu
Website: http://ecs.fullerton.edu/~ybai/
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|. Research Status

A.l. applications

Bionic Machines

__Biology
ﬁ Human Crgans

Eq.':'ﬂf‘_i\ Internet
. Digital Marketing
Translation | E-commerce
Text —
Audio ¥ (%9 T
Al Applications
: Auto-Drive
Meds lmagng Eﬁi g Inteligent Traffic Monitor
Medical Record Management | Healthcare i—
SurgicalRobots ® ﬁ
Rehabiftation Equipment | Domestic Rabts
Inteligent Pharmacy b
= ¢ Home Automation
Manufacturing "
IndustralRotot Y e
Production .‘II g:g S e T
R Finance  Banking i
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Asset and capital Finance
management

Product Customer service Supply chainand  Security and risk Sales Marketing

innovation/R&D operations

80% of enterprises are investing in A.l. today

Fiscal Year

2017 (Requested)
2016 (Estimate)
2015 (Actual)
2014 (Actual)
2013 (Actual)
2012 (Actual)
2011 (Actual)
2010 (Actual)

2009 (Actual)

Cloud

NSF funding for A.l.

11S (Information and
Intelligent Systems)
Funding

In Millions of $

207.20
194.90
194.58
184.87
176.23
176.58
16914

163.21

150.93

Artificial

194,294

Intelligence

Total CISE (Computer and
Information Science and
Engineering Funding in Millions of $

994.80
935.82
93298
892.60
85813
93716
636.06

618.71

574.50

Image
Processing
353,989

Machine
Learning
93,655

Internet
of Things
39,809

Big Data
45,108

1S Funding as a %
of total CISE
Funding

20.8
209
207
20.5
188
26.5
264

26.3

Antenna

268,706

Deep
Learning
29,930

Top searches in IEEE Xplore


http://www.mindmapsoft.com/mind-maps-artificial-intelligence-ai/ai-application/
https://www.forbes.com/sites/louiscolumbus/2017/10/16/80-of-enterprises-are-investing-in-ai-today/#48dee37c4d8e

Research Market
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Why GitHub? Enterprise Explore Marketplace Pricing

Built for
developers

GitHub is a development platform inspired by the
way you work. Fram open source to business, yo
can host and review code, manage projects, and
build software alongside 40 million developers.
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Top conference
acceptance rate decreased

Cornell University

arxiv.org

Open code and papers

Papers submitted
Papers accepted
Acceplance rate

NIPS 2018
Sun Dec 2nd through Sat the §th, 2018 af Palais des Congrés de Montréal
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My approach An unique theory in an unique
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Figure 1: Block-circulant Matrices for weight representa-
tion.

Motivation
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a~= Z;',IIFFT(FFT( w; ) = FFT( xj)) @
w; or FFT( Wy ) is stored
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Element-wise -
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—>FFT =f

Figure 5: Illustration of the calculation of Wx in the infer-
ence process of FC layer.

Approaches

Figure 7: (a) Storage saving and (b) test accuracy after using block-circulant FC layer for DCNN models on different datasets.
(c) Storage saving after using both block-circulant FC layer and block-circulant CONV layer for DCNNs on MNIST, SVHN,
CIFAR-10, and ImageNet datasets.

Storage Saving of the proposed work

Energy Efficiency Our synthesis using 4-bit
(GOPS/W) input & weight representaions
1000000 and near-threshold computing
100000

[1SSCC17, ST] Our Synjt/hesis

10000 \

Our FPGA
1000 S
[ISSCC17, KULeuvin] =~
100 J
" [EyeRiss]=» .GPU
[EIE]
1
1 10 100 1000
Performance (GOPS)

Figure 15: Comparison on performance and energy effi-
ciency with state-of-the-art ASIC results.

Comparison on performances



Energy Conservation for loT Sensors

Anand Panangadan

apanangadan@fullerton.edu
ECS Research Day
December 5, 2019



Internet-of-Things (1oT)

* |oT: using the Internet to enable physical devices to
collect and share data autonomously

* Promise of loT

* Provide real-time, continuous monitoring of our
environment

Gv ﬁ((ﬂ)) @
'0
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Example: Smart restrooms

Found in Heathrow’s
Terminal 2, these
“smart” loos have
embedded sensors that
track people’s
movement and
bathroom flow, and can
alert maintenance crews
if there’s a problem



Driving Forces of loT

Sensor Technology — Tiny, Cheap, Variety
Cheap Miniature Computers
Low Power Connectivity
Capable Mobile Devices

Al S

Cloud computing



Need for resource management

* Mobile monitoring limits size and weight, and hence energy capacity
of sensor nodes is limited

* Wireless communication is energy intensive

* Energy required to operate electro-mechanical components in
biosensors/actuators

* Guaranteeing system lifetime is critical for many applications
* Medical



The problem

* Sensing requires energy

e Fundamental conflict between

* Application needs:
* more sensing

e System limitations:
* less sensing to conserve energy

* What is the optimal trade-off?

Sensing

Application

System resources

31



Adaptive Sensing

* Change amount of sampling
over time
* Increase during critical periods

* Decrease at other times to
conserve energy

120

=
o
o

Criticality

* Model the energy conservation
problem as a joint optimization
problem for generating sensor i
control Samples

* information requirements
* energy constraints

Y
o

n
o
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Two approaches

1. Clustering similar sensors

2. Stochastic modeling of energy-information trade-off



Clustering-based approach

Intuition:

* Value of the next reading of a sensor in a sensor collection can be
approximated from the measurements of other correlated sensors

* Adaptive sensing in two steps:
1. Group sensors that observe similar measurements

2. Learn an estimation function, f, to predict a sensor measurement from the
past measurements of other similar sensors in its group
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Approach parameters

 Relative duration of train-predict periods
* Number of clusters

* Clustering algorithm

* Length of history used for prediction

e Systematically, evaluate the relationship between these parameters



Evaluation setup
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Simulatinn reciiltg
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Stochastic modeling

* Use Markov Decision Processes (MDP) to model all
factors affecting energy as a stochastic problem

* Solving the MIDP gives a policy

* Sensor sampling policy

* Generate the policy offline
 Amortize the cost of planning

* Only write code to execute pre-computed policy on the
mote

e Simple table lookup



MDP Policy

 Ais the initial state

* Full energy reserve =1 =2
e=1
* Bis the terminal state
* End of simulation oz2
» e=E states have run out of energy '
e=E

At every step:
* Move right (t=t+1)

* Move down is stochastic depends on sampling
rate

Move from A to B collecting reward
* Don’t run out of energy
* Sample at a high rate



MDP simulation

* T=100, P=30, H=10
* 30,000 states

* Time-varying data criticality

* Sensor sampling rate depends on
* Time to end of system lifetime
* Data criticality

Sampling rate increases at end of

system lifetime

* No value in having reserve energy,
hence expend all on sensing

Sampling rate




Some open problems

* Extend model to multiple sensors
* Coordinated Sensing
» Take advantage of sensor correlation
* Take advantage of different sensor energy needs

* Learning the sensing policy
* Reinforcement learning
* Lifelong learning



Thank youl!
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Nation’s Home Cost by Square Feet®
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A Solar cell 1s aﬁ%ﬁ&g&‘r‘ge%*e that converts

photons from the sun (sunlight) into electricity

antireflection coating

ﬁ et
emitter
sunlight

external
load . * base
Q9
electron-hole
pair

rear contact

*Pic Courtesy: http://www.pveducation.org



Solar Arrav*

Cell

Module

More number of PV cells connected in
series

More number of PV cells connected in

parallel

Array

""‘"‘-“ \ e i il 2\ ‘-" A 2 b )
¢¢~q ¥be-ﬁ B e W\
vq--nu unuﬂ \ e ) uuuu
I..h-.‘ i, i-.‘-.

Output Current

Output Voltage (Volts)

* Pic Courtesy: National Energy Education Development Project
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Problems

e Mismatch

When panels are connected in series and one panel is
underperforming, the entire "string" of panels produces less
energy and the underperforming panel is one that is
"mismatched".

HRHRA? §
YOU'LL NEUVER
LET TO WORK £
ON TIME




[ ] [ } [ ] *
Series connection mismatch

* In series connection of PV cells, current controlled 1s
by worst affected cell or cell under partial shading,..,

N

* Reduction in performance

Isc1—Isc2

L
C A

Spice simulation for mismatch

<@ \/

1X2 Mismatch

2.5

1.5

| OV,

0.5 |

Current (A)

0 0.2 0.4 0.6 0.8 1 1.2
Voltage (V)

mismatch

*A. J. McEvoy, T. Markvart, and L. Castaiier, Practical handbook of photovoltaics: fundamentals and applications,
2nd ed. Amsterdam: Elsevier, Academic Press, 2013.



Partial Shading”

» Partial shading leads to reversed biasing of healthy PV cells in series
* Reversed biased PV cells consume power instead of generating power
* Reversed biased cell create local heating

* Creation of hotspot results in permanent damage of entire PV module

Pic courtesy : https://www.homepower.com

*A. J. McEvoy, T. Markvart, and L. Castafier, Practical handbook of photovoltaics: fundamentals and applications, 2nd ed. Amsterdam: Elsevier,
Academic Press, 2013.


https://www.homepower.com/

Analogy”

* A shaded solar cell is similar to a clog in water pipe

String of Solar Cells

Solar Sgg;‘;d Solar
Cell Cell Cell Electrical
Current
Clog in pipe
Water
Flow
Water Pipe

*Pic courtesy: http://blog.aurorasolar.com



Hotspot'?

“Walmart pins store fires on Tesla
solar installs in new lawsuit”,
https://www.pv-
tech.org/news/walmart-pins-store-
fires-on-tesla-solar-panels-in-new-
lawsuit

B T2 g, Wi e, e i T e L= =
= = a5 NS L‘*—‘W
- i \\:...H.. Q >

2. Pic courtesy : https://www.firehouse.com/

Module 3

1. Pic courtesy : https://www.pveducation.org/


https://www.pv-tech.org/news/walmart-pins-store-fires-on-tesla-solar-panels-in-new-lawsuit
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Existing Solutions”

Bypass diodes
allow current to
pass around shaded "
cells and thereby / L
reduce the voltage — o= —r

losses through the \ 1
module. !

Blocking

Bypass Diode [ *‘/

Dindes\‘

L Pt

*Pic courtesy: https://www.civicsolar.com



Limitations

What if the bypass diode fails?

1. Short circuit: Healthy PV cells connected across bypass diode will get
bypassed (removed)

2. Open circuit: Hot-spot creation and eventually fire hazard

TN. A. Al-Rawi, M. M. Al-Kaisi, and D. J. Asfer, “Reliability of photovoltaic modules Il. Interconnection and bypass diodes effects,”
Sol. Energy Mater. Sol. Cells, vol. 31, no. 4, pp. 469-480, Jan. 1994.

2 N. G. Dhere, N. Shiradkar, E. Schneller, and V. Gade, “The reliability of bypass diodes in PV modules,” 2013, vol. 8825, p. 88250I-
882501-8.
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MOSFET based reconfigurable PV cells'??

Reconfigurable PV Cells 123 + l
3v,
1.5V
Vi |
Voltage Vs Current
Vi High Low 9 .
: Parallel X Series
N-Switch ON OFF - a1 )
P‘SW|tCh ON OFF g: 2x1—\
T-Switch OFF ON Z - —.\x e 1A
Parallel Series b 02 o4 06 O\ilmge@ 12 14 16 18

1J. West, S. Imani, O. Lavrova, W. Cavanaugh, J. Ju, K. Pupuhi, S. Keshavmurthy, J. Aarestad, and P. Zarkesh-Ha, “Reconfigurable power
management using novel monolithically integrated CMOS-on-PV switch,” in Photovoltaic Specialist Conference (PVSC), 2014 IEEE 40th, 2014, pp.
1389-1392

2X. Lin, Y. Wang, M. Pedram, J. Kim, and N. Chang, “Designing Fault-Tolerant Photovoltaic Systems,” |IEEE Des. Test, vol. 31, no. 3, pp. 76-84, Jun.
2014

3 R. Mahto, O. Lavrova, P. Zarkesh-Ha, and L. Lester, “Reconfigurable and Programmable Photovoltaic Power for Micro Autonomous Systems,” in
ReSpace/MAPLD 2011, Albuquerque, NM, 2010.



ading Mitigation
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Performance in Shading Mitigation .
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Performance i n Shading Mitigation'

Maximum Power (W)
[y} (08 N i (@)}
(e (e (e (e (e
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[e)

[e)

10%

m? X16 2X15
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1. Raghavan R, SCCUR, 2018

2. D. Xavier at el.

, IEEE SusTech 2018
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Complete Reconfigurable PV System™

System

RaspberryPi

Algorithm

Clock
Reset

Data Packet

Comparative
Analysis

Is P

P

Measure —

calculated ?

Fault/ Shading No
Detected Fault/Shading

*R. Mahto, “Fault Resilient and Reconfigurable Power Management Using Photovoltaic Integrated with CMOS
Switches,” University of New Mexico (2016).



Photovoltaic (PV) modeling

Single Diode based PV cell modeling”
VVWNA—; +

T —— > A
1d l RS IpV Ipy = Output current
Vpy= Output voltage
4 Rp= Shunt resistance
Iph <> Rp VpV Rs= Series resistance
A= Diode quality factor
\ Is= Diode saturation current
v

I,,= Photon current

0
\ \A - Vt= Thermal voltage= 26mV
g —Ip

Ipy = Ipp —

Output Current

Ipy = Ipp, — I (e(VPVI.ﬂZV'RS) _ 1) ~(Vey +Ipv - Rs

Exponential Term

*H. Park and H. Kim, “PV cell modeling on single-diode equivalent circuit,” in IECON 2013 - 39" Annual Conference of the
IEEE Industrial Electronics Society, 2013, pp. 1845-1849.



Fuzzy Logic

* Fuzzy logic system will receive I-V
characteristics

e Current number of PV cells in series vs
parallel

* Predict  optimal configuration  of
reconfigurable PV module

Fuzzy Logic

Number of PV
in Series and

Best Possible
Configuration

Parallel



Machine Learning

Input Raw Data »

—+—No Shadding —#—10% PV Cells in Shade
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Critical Application
» These type PV module can power

» 10T enable smart PV for powering residential

and commercial buildings
> Satellite
» Drone

» Vehicles



Thank you!



The Design of Low-Voltage Low-
Power Analog Integrated Circuits

Presenter: Yitsen Ku, Ph.D.
Department of Electrical Engineering,
California State University, Fullerton, USA
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Publications in the last 5 years

* | have published 28 international journal papers in last 5 years
including 13 IEEE journal papers.

* In addition, | have presented and published 6 international
conference papers in last 5 years.



My Research Area

* My research areas focus on the low-voltage low-power analog
integrated circuit (IC) design, including active component IC design
and power IC design.



Publications in 2019

* In 2019, | published eight (8) international journal articles under the
name of the Electrical Engineering Department of the California State
University Fullerton. Two (2) out of these 8 papers, are IEEE journal
articles.

 Among 8 publications, three (3) papers are on power integrated
circuits, four (4) on active component integrated circuits, and one (1)
on supply modulator integrated circuit.
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Proposed FDOTRA and CMWB
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(a) Proposed FDOTRA

CMWSB: Current-Mode Wheatstone Bridge

(b) Proposed CMWB
FDOTRA: Fully Differential Operational Trans-conductance Amplifier
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Simulation and Experiment
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Current and Future Research

- IC design needs to be fabricated and validated. Taiwan Semiconductor
Manufacturing Company offers free fabricated for educational
purposes. However, American Semiconductor Manufacturing
companies did not. Thus, | will continue to cooperate with
researchers in Taiwan in IC design.

- My master's degree focuses on computer engineering, and | am
currently teaching computer engineering courses, so | am also
considering research in the field of computer engineering.

/9
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