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BE ¥ #4b (Others)
Rt A E R YA Basics of linear algebra or matrix theory
(Prerequisites)
FEEM T This course provides an in-depth exploration of mathematical

(Course Descriptions)

across various fields,

tools and applications essential for analyzing signals or data
processing on graphs. Graphs are versatile representations used
including physical networks (like the
Internet, sensor networks, smart grids, neural networks, social
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networks, and biological networks) and data structures (like
image pixels or Al training datasets). This course blends
theoretical foundations with practical applications, featuring
hands—on exercises in graph signal processing (GSP). As a
graduate—level course, it also delves into the latest research
trends in GSP development. Students will develop a robust
theoretical understanding necessary for network analysis and
will address relevant security and/or privacy topics within
advanced GSP technology.

2 5%
(Learning Objectives)

1. Develop the mathematical skills, tools, and insights that
allow students to think or solve problems in terms of the
processing of signals on graphs

2. Conduct numerical experiments through hands—on coding in
Python, MATLAB (or C/C++) for toy examples or mini
projects.

3. Understand research topics related to networks and AI,
including the exploration of privacy and security issues
in research.

HHE Textbooks:
(Textbooks and Antonio Ortega, [ntroduction to Graph Signal Processing,
References) Cambridge University Press, 2022.
References:
L. Stankovié, M. Dakovié¢, and E. Sejdié¢, /Zntroduction to Graph
Signal Processing, Springer, 2019.
o T B B
A2 AHH (Course Syllabus) (Number AN DA
of Hours) (Core
8 7t % 5 (Topic) W ZHBE (Content) ## | Capabilities)
(Lecture)
1. Introduction to Introduction to signal processing on 4 I\ [JA2
The Course and graphs and analyzing data associated LJA3 [JA4
Overview with graphs LJAS LJA6
CIA7 s
2. Processing on Processing of signals or data on graph 8 Yy V)
Node (Vertex) in the node (vertex) domain, based on W3 L JV
Domain information from its neighbors, LJAS L1A6
locality, representations of graphs, LIA7 WS
graph filters, and graph operators
3. Processing on Processing of signals or data on graph 8 WAl W2
Frequency in the spectral (frequency) domain, A3 __Jv!
(Spectral) Domain frequency representations for graph JA5 CJA6
signals, and graph Fourier LIA7 WS
transformation
4. Graph Signal Graph signal models, constrains on 8 LI 1Y)
Sampling signal acquisition, signal A3 Wy
reconstruction, and sampling LJAS L1A6
optimization CIA7 L%




5. Graph Signal Graph signal representations in both 8 Y V)
Representations node and frequency domains, LR vl
localization, and uncertainty LJAS L1A6
principles LIA7 WS
6. Graph Selection Graph approximation, constructing 6 I\ 1Y)
and Graph Learning graphs from attributes, and learning A3 Wy
graphs from signals LJAS L1A6
LIA7 A8
7. Applications Physical networks, social networks, 6 WAl W2
(I): General Topics sensor networks, image and video A3 __Jv!
(Provisional) processing, and machine learning JA5 CJA6
CIA7 L%
8. Applications Introduction to research topics of 6 N L)
(IT): Topics of graph signal processing for W3 V!
Privacy and privacy/security-preserving technology [JA5 LIA6
Security (A7 WS
(Provisional)
S Y Uk
(Teaching Key Points Overview)
M H 1 M & # #§4 (Self-prepared presentation slides)
(Teaching M2 % & (Lecture handouts)
Materials) W2 252 X (Teaching scripts/programs)
éj{e%cﬁifg B % Fr 3£ (Slide-based instruction)
W7 =% (Blackboard-based instruction)
Methods)
e B 272542 (Attendance) 10%
AELE W 2 (¥ (Incl - ) 300
(Evaluation ﬁéépﬁ n-c ass'a551gn@ents ()
Tools) W7 X F £ (Programming projects) 30%
Wi K 44 (Final report) 30%
HELR W22 42 4938 (Course website)
(Teaching B4 E FiE T3 (Digital materials for download)
Resources) O ¥ 4835 (Lab website)
X HR.
E 4l (This course will be taught in English.)
LRS!
(Instructor’ FEEEELEMERRERN ERHEAE,

s Information)

(Students should respect intellectual property rights and use
authorized textbooks.)

#2AH W B A
S
(Course relative

information)

Plagiarism 1is strictly prohibited for all homework and
assignments, including code and reports. Any student found
engaging in plagiarism will automatically fail the course.




A2 EAREBE R AR

Zh:E. ¥ a1 a0 asMoagl a5l oAl AT as

EFERIBENEERRZ BEHBH (Competence in computer science and computer

engineering.)

Z 1A B (Why Relevant) :

The course material provides a theoretical understanding of signal and data
processing on networks (graphs), while also exploring related privacy and
security research topics. It aims to enhance students' analytical skills from
a mathematical perspective within the fields of information networking and
network science.

# K35 4E (Achievement Indicators):

Grades are determined by assignments, practical programming tasks, and the
final (project) report. Graduate students must achieve a score of over 70, and
undergraduates must exceed 60 to pass.

Al ¥ & 77 % (Assessment Methods) :
Assessment Criteria for Assignments, Programming Projects, and the Final
(Project) Report:
e Level 5: Submission of 80% of assignments and an anticipated semester
grade of 80 points or above, or a report grade of 80 points or above.
e Level 4: Submission of 60% of assignments and an anticipated semester
grade of 70 points or above, or a report grade of 70 points or above.
e Level 3: Submission of 40% of assignments and an anticipated semester
grade of 60 points or above, or a report grade of 60 points or above.
e Level 2: Submission of 20% of assignments and an anticipated semester
grade of 50 points or above, or a report grade of 50 points or above.
e [evel 1: No assignment submissions or an anticipated semester grade of
less than 50 points, or a report grade of less than 50 points.
BEAAHBE, MBEME., BILARLHBEAN Be creative and be able to solve
problems and to perform independent research.)
Z A B (Why Relevant) :
Assignments integrate practical experience; students are required to write
programming implementations to enhance their ability to independently solve
practical and interesting problems. Assignments will also include reading
academic literature and providing concrete summaries.
A2 # k4512 (Achievement Indicators):
Students are encouraged to participate in discussions and bravely attempt
solutions, but must complete their assignments independently. Flaws or errors
in assignments are entirely acceptable, as there may not always be an absolute
correct answer. Plagiarism is strictly prohibited for all homework and
assignments.
77 & 77 % (Assessment Methods) :
Same as the Assessment Criteria outlined in Al.
EAERPEXEERm XA HZ A Demonstrate good written, oral, and
communication skills, in both Chinese and English.)
A3 Z 1A B (Why Relevant) :

Students are required to complete the final project report in English, clearly
articulating the motivation, logical reasoning, methodology, and outcomes.

# K35 4E (Achievement Indicators):




The final project report should be clear, easy to follow, logically sound, and
systematically organized.

& 77 7% (Assessment Methods) :
Same as the Assessment Criteria outlined in Al.

HEERRBATEEFRZEN Be able to plan and execute projects.)

Z 1A B (Why Relevant) :

Students will base their work on programming assignments to complete a final
project report. The report should clearly present the motivation, methodology,
results, and possible innovations.

A # K35 4E (Achievement Indicators):
The final project report should be clear, easy to follow, logically sound, and
systematically organized.
7 & 77 7% (Assessment Methods) :
Same as the Assessment Criteria outlined in Al.
EREBE AN EHRE (Have international view and vision of future
technology. )
Z A& B (Why Relevant) :
Assignments will include tasks for students to read the latest academic
A8 articles and produce summaries. Students are required to learn about the

emerging field of graph signal processing and its potential applications in
modern networking technology and network science.

# K35 4E (Achievement Indicators):
Students can study international journals and conference papers, and are able
to accurately summarize and analyze their contents.

& 77 7% (Assessment Methods) :
Same as the Assessment Criteria outlined in Al.

HEEE

(Educational Objectives)
1. B L R = B A % S E e ALFT B Z A7 (To cultivate talent with the ability
to conduct independent academic research or drive product innovation and
development. )
2. AEREER AR EEAR S, CEEBRFTFHEEE., i, TEZAE (To
develop teamwork spirit and technological integration skills, enabling
individuals to assume leadership, planning, and management roles within a
team. )
3. BRIFT A3, B RIBEKXFEZT G /12 A4 (To nurture talent with innovative
research capabilities, a drive for self-challenge, and a commitment to lifelong
learning. )
4. EHEWWE, TEFE. BFEBZAL (To foster individuals with academic
integrity, engineering ethics, and a global perspective.)

BB A
(Core Competencies)
Al. B/ & T A& 8 £ 248 8 = & % 4 3% (Competence in computer science and
computer engineering.)

A2. B RIFTBE, MAMHZ, BIHRZE T Be creative and be able to solve
problems and to perform independent research.)




A3. EF B E s H ¥ XXMM Demonstrate good written, oral, and
communication skills, in both Chinese and English.)

M. ERE R BATEAF R Z 4 /1 (Be able to plan and execute projects.)

A, ERFE®E ., Wi, 26 REATH AR EKAFZE A (Have communication,
coordination, integration skills and teamwork in multi-disciplinary settings.)
A6. BA R g 230 LA e & A A4 kR 8 38 2 8 /7 (Recognize the need for, and have
the ability to engage in independent and life-long learning.)

A7. Rk 30 HEEZE A T 42t 3 (Understand and commit to academic and professional
ethics.)

A8. B B B & A R BE A %7 (Have international view and vision of future
technology. )

FEESENER, TREEADHAMBEZIHNES
(Please respect the intellectual property rights; do not photocopy the textbooks
assigned by professors.)




