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FIHE

Professor Kuo, Po-Chih

Topics Contact

Biomedical Signal and Image AnalySiS * https://sites.google.com/site/bfantasykuo/
éiz%éﬂ%u?ﬁ%ﬁ%ﬁ e kuopc@cs.nthu.edu.tw
Prerequisite

Basic core courses {Z 75— Eb B

Keywords

Biomedical signal and image processing, Neuroimaging, Machine
Learning, Al for medicine


https://sites.google.com/site/bfantasykuo/
mailto:kuopc@cs.nthu.edu.tw

PREHE

Professor Chen, Ming-Chang

Topics Contact

TBD e http://mx.nthu.edu.tw/~mingchang

* mingchang@mx.nthu.edu.tw

Prerequisite

Basic core courses {Z 75— EL ELARERL

Keywords

High Harmonic Generation, Attosecond Generation and measurement


http://mx.nthu.edu.tw/~mingchang
mailto:mingchang@mx.nthu.edu.tw

Pt

Professor Lee, Ray-Kuang

Topics Contact

Machine-Learning Quantum State Tomography * http://mx.nthu.edu.tw/~rklee

 rklee@ee.nthu.edu.tw

Prerequisite

1. Quantum Physics or Modern Physics
2. Relevant courses and lab s B AN ZH AR Bl

~

il

R K

Keywords

Quantum Optics, Machine-Learning, Quantum Photonic Chips


http://mx.nthu.edu.tw/~rklee
mailto:rklee@ee.nthu.edu.tw

TR T

Professor Chang, Chien-Yuan

Topics Contact
TBD

* https://sites.google.com/view/c
hienyuanchang/home

prerequisite * cychang@ee.nthu.edu.tw

* Basic core courses fZiE—EoELER]
* Please provide English proficiency test related
information. SIS0 E 2ok

Keywords

Solid-state quantum electronics, quantum control theory,
guantum optics and experiment


https://sites.google.com/view/chienyuanchang/home
https://sites.google.com/view/chienyuanchang/home
mailto:cychang@ee.nthu.edu.tw

iy

Professor Liu, Yi-Wen

Topics
Ambisonic audio signal processing

Summary

Implementation of signal processing methods for 3rd-

order spherical microphone array, possibly for AR and VR
applications

Expected Output

Familiarization with field recording using the 3rd-order

ambisonic array; post processing for creation of spatial effects;
rendering to headset or surround output.

Keywords

Signal processing, music, audio

Prerequisite

Linear Algebra (must)

Signals and Systems (preferred)
Probability (preferred)

Contact
* http://www.ee.nthu.edu.tw/ywliu/

* ywliu@ee.nthu.edu.tw



http://www.ee.nthu.edu.tw/ywliu/
mailto:ywliu@ee.nthu.edu.tw

)FEI /l\)[;$

Professor Yang, Shang-Hua

Topics

@
@

®

Automated THz microscope

High-speed Compressed Sensing
THz Camera

THz Electronic Nose
3D Printed THz LEGO

6G/THz Communication

Prerequisite/ Contact

e Please talk with the lab students before
sending e-mails to make appointment with
Prof. Yang. Students are welcome to walk in
the lab at Engineering Building 1l Room 106
and chat with the students in the lab. All
contact information is available on the lab
website.

* http://www.ee.nthu.edu.tw/shanghua

* shanghua@ee.nthu.edu.tw

Keywords: Terahertz, Spectroscopy, Computer Vision, 6G Communication, Imaging


http://www.ee.nthu.edu.tw/shanghua
mailto:shanghua@ee.nthu.edu.tw

Tt
Professor Yang,

Topic 1: Automated THz microscope Shang-Huz

Summary

The terahertz wavelength range can simultaneously assist us in
achieving "perspective" and "chemical molecule identification." This
means that it can be used for remote object perspective through
terahertz waves or monitoring chemical and biological reactions,
even for non-invasive early cancer lesion diagnosis. This research
project will focus on converting collected terahertz signals into three-
dimensional spatial and material information in the first semester.
The second semester will emphasize image processing and
optimization algorithms to achieve sub-millimeter spatial resolution
perspective images. This research project can extend to important
applications such as non-invasive skin cancer detection, lung cancer
detection, burn injury assessment, security screening, and biogenetic
engineering. Research project students are required to submit their
research results to relevant domestic/international conferences or
publicly showcase their research findings.

Expected Outcome

Learnable Knowledge and Skills: Terahertz technology, image
processing, signal processing, automatic control. Expected Output:
Fully automated terahertz perspective microscope.



THz Camera

Summary

In the first semester of this research project, a single-pixel terahertz
camera will be constructed. The camera consists of four main
components: terahertz spatial modulator development, 12,500
frames per second (fps) frame control, single-pixel terahertz camera
hardware integration, and compressed sensing image reconstruction
algorithms suitable for development by a team of 2-4 individuals.
The second semester will focus on enhancing the spatial resolution
of the terahertz camera for remote real-time perspective of different
types of products, such as text in books, package contents, chip
information in credit cards, and chip carrier impurity concentrations.
Research project students are required to submit their research
results to relevant domestic/international conferences or publicly
showcase their research findings.

Vit

Topic 2: High-speed Compressed Sensing Professor Yang,

Shang-Hua

Expected Outcome

Learnable Knowledge and Skills: Terahertz technology, material
inspection, semiconductor components, signal processing,
automatic control. Expected Output: High-speed compressed
sensing terahertz camera.



Tt
Professor Yang,

Topic 3: THz Electronic Nose Shang-Hua

Summary Expected Outcome

In the first semester of this research project, the emphasis will be on * Learnable Knowledge and Skills: Terahertz technology, material
learning terahertz time-domain spectral analysis systems to establish inspection, signal processing, automatic control. Expected Output:
reliable terahertz spectrum measurement methods. The second Terahertz electronic nose.

semester will focus on applying the established spectral analysis
system to real-time monitoring of protein and important
physiological factor molecular behaviors (e.g., blood sugar). Research
project students are required to submit their research results to
relevant domestic/international conferences or publicly showcase
their research findings.



Tt
Professor Yang,

Topic 4: 3D Printed THz LEGO Shang-Hua

Summary

In recent years, terahertz technology has received widespread
international attention due to its ability to provide comprehensive
identification of chemical agents, drugs, air quality, toxic gases,
explosives, and biochemical structures, with significant implications
for medical perspective imaging and military detection. However,
terahertz systems are mostly found only in laboratories today. This is
primarily due to critical issues with the system, such as low terahertz
output power, extremely low conversion efficiency, and high cost and
complexity. This research project focuses on developing low-cost,
high-output 3D printing technology to achieve integrated 3D printed
terahertz components and imaging systems. Research project
students will integrate existing ultrafast lasers, antennas, 3D printing
technology, and imaging technology to design this high-performance
terahertz system and measure its optical characteristics, electrical
characteristics, spectral characteristics, and terahertz radiation
characteristics. Research project students are required to submit
their research results to relevant domestic/international conferences
or publicly showcase their research findings.

Expected Outcome

* Learnable Knowledge and Skills: Terahertz technology,
semiconductor lasers, ultrafast optics, antenna design, lens
design. Expected Output: Low-cost terahertz LEGO system.



Tt
Professor Yang,

Topic 5: 6G/THz Communication Shang-Hua

Summary

Due to the increasing demand for wireless networks among modern
users, wireless network carrier capacity exceeded 1ZB in 2018.
However, the rate of increase in wireless network transmission speed
has slowed in recent years and may no longer meet technological
demands. This is because the communication speed of today's
wireless communication systems is limited by two major factors: the
narrow frequency range of the transmitter and the channel spectrum
congestion up to 60 GHz. Many research teams have attempted to
use the millimeter-wave frequency range to alleviate the high-speed
wireless transmission demand, but the available spectrum range is
still quite limited, and it cannot solve the congestion problem in
transmission channels. Recent research has found that the terahertz
frequency range has not yet been regulated, and terahertz carriers
can carry a much larger amount of signal. Advancing wireless
channels to higher frequency bands can significantly increase
wireless transmission rates. Research project students will design an
integrated 5G/6G wireless transmission system to achieve ultra-high-
speed mass information transmission indoors. Research project
students are required to submit their research results to relevant
domestic/international conferences or publicly showcase their
research findings.

Expected Outcome

Learnable Knowledge and Skills: Terahertz technology,
semiconductor lasers, signal processing, communication systems,
automatic control. Expected Output: 5G/6G integrated wireless
communication system.



EETRE

Professor Chen, Kuo-Ping

Topics
Nanophootnics

Summary

1. Metasurfaces;
2. Plasmonics;
3. Nanofabrication and 2D materials

Expected Output

1. Build up the knowledge and experience in nanophotonics
and next generation of semiconducto;

2. learning the experiment and simulation in nanostructure
fabrication and EM wave modeling

Keywords
Signal processing, music, audio

Prerequisite

Basic core courses {&iH— Lo ELFEE

—
—_—

Contact

e https://sites.google.com/view/kplab
/intro

* kpchen@ee.nthu.edu.tw



https://sites.google.com/view/kplab/intro
https://sites.google.com/view/kplab/intro
mailto:kpchen@ee.nthu.edu.tw

SHECE

Professor Hu, Min-Chun

Topics Contact

Please discuss with the professor. _ _
e http://mislab.csie.ncku.edu.tw/

* cazimy@gmail.com

Prerequisite

* Basic core courses f&Zia—ELELRER]
* Accpets students base on the completion of the

assignment. FE5EAEE THIMESE » 527 UL -

Keywords

Multimedia Computing, Computer Vision, Computer Graphic, AR/VR
ZitRa iR E - BN - BIKES - R R E R E

N



http://mislab.csie.ncku.edu.tw/
mailto:cazimy@gmail.com

Tt sE

Professor Wang, Chun-Yao

Topics Contact

Please discuss with the professor.
* http://nthucad.cs.nthu.edu.tw/~wcyao/

* wcyao@cs.nthu.edu.tw

Prerequisite

 Basic core courses f& 78— ELELRER]
 Like writing codes. ZEIEFE =

Keywords

Electronics Design Automation, Interconnect Verification for SoC


http://nthucad.cs.nthu.edu.tw/~wcyao/
mailto:wcyao@cs.nthu.edu.tw

You may contact other professors in the links below:
e https://dcs.site.nthu.edu.tw/p/404-1174-9870.php
* http://web.ee.nthu.edu.tw/p/412-1175-518.php?Lang=en

Please politely introduce yourself with personal academic-
related information for reference. For example, transcript,
Ot h er courses, or activities you have taken, or resume, etc.

Availabilities

NOT available list

Name Not available

=
Shi-Yu Huang

Not available

= y =1
%ﬁjﬁ! Not available
Tsai-Fu Wu

HRIENT
Cheng-Hsin Hsu
T2

Chih-Ya Shen
TR
Yuan-Chih Chang
A
Yu-Chueh Hung

Not available
Not available
Not available

Not available

=4
Efr%ﬁi Not available
Chin Lung Lu



https://dcs.site.nthu.edu.tw/p/404-1174-9870.php
http://web.ee.nthu.edu.tw/p/412-1175-518.php?Lang=en
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