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Bjoern Schuller is a prominent figure in the field of artificial intelligence,
particularly in the area of affective computing and machine learning for audio
and speech analysis. He is known for his research on using machine learning
algorithms to analyze human emotions, personality traits, and mental health
conditions through speech and other modalities. Schuller has published exten-—
sively in top—tier journals and conferences, and he has received numerous awards
for his work.

Schuller is also known for his work in the development of applications for speech
and emotion recognition, including applications for healthcare, human—computer
interaction, and social robotics. He is a highly sought-after speaker and has
delivered keynote speeches and invited talks at conferences and events around
the world. In addition to his research, Schuller is involved in various academic
and professional activities. He is a professor at the University of Augsburg in
Germany and an adjunct professor at the University of Passau and Imperial College
London. He is also the co—founder of audEERING, a company that develops software
for emotion recognition and audio analysis. Overall, Bjoern Schuller is a leading
researcher in the field of affective computing, and his work has had a significant
impact on the development of technologies that can understand and respond to
human emotions.
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With the rapid advancement of artificial intelligence in healthcare and signal
processing, machine learning and deep learning have become essential tools for
analyzing physiological, neural, acoustic, and behavioral signals. This course
provides a comprehensive introduction to modern neural network models and their
applications in multidimensional signal analysis.

It covers deep feedforward neural networks, convolutional and recurrent neural
networks, as well as methods for testing and evaluation. The course also delves
into connectionist temporal classification, end-to—end learning, generative ad-
versarial networks (GANs), transfer learning, and weakly supervised learning,
while exploring reinforcement learning, green learning, and federated learning
in practical scenarios. By integrating applications in natural language pro-—
cessing and multimodal signal analysis, students will gain hands-on skills to
apply advanced AI techniques in health monitoring, emotion recognition, and
trustworthy medical decision support, bridging the gap between theory and prac—
tice.

3. REAH
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1. Deep Feedforward Neural Networks; Training of (Deep) Neural Networks
2. Testing of Deep Neural Networks; Convolutional Neural Networks (CNNs)

3. Recurrent Neural Networks (RNNs); Memory in RNNs (Long-Short Term Memory,
Gated Recurrent Units)

4. Connectionist Temporal Classification (CTC) for Time Series Management
5. End-to—End Learning (e2e)
6. Generative Adversarial Networks (GANs)

7. Transfer Learning; Weakly Supervised Learning (Active Learning, Semi-Super-
vised Learning)

8. Reinforced Learning (Deep Q-Learning); Recent Topics in Deep Learning (e. g.,
Green and Federated Learning, Explainability); Tools for Deep Learning for Pat-
tern Recognition.

9. Applications in Audio, Video, Text, and General Signal Analysis

10. Applications in Natural Language Processing
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Sen Wang
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Sen Wang #FAFEEI¥RETEAIEANIBEASEE
R A HAL, F AT Sense Robotics L EEF, R ZLHELTTHEA. BEE 5.
HHANE A EF T EFHNAR, BN T AL GG ELR. DAFFEFE EBTHE &
FLBAFA. EAFEEISRE TR IERA B ERALE BEMT X I-X 8§ —H2,
Sen Wang 3%y THEE# T A TE B RENBEASURE B A FoBlH. Hesb, bR AT
6 SR 58 # A IR AR B A 46 E AT

o BB BALEE A T BN AL 3 8 28 XU, R R AL A A I
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S, SLAM (¥ Efr GHi Bz ). FLBANK. HLBAFISHR, FHELNHTLRE
MBEAZSR, DN AE T AET EESL2REIHEK. Sen Vang HWEH FRAF X
TR T8 E0NE iR % A T RANLEABR, Iy T EDF Blyth & -
RGN E ER LU ERN . o, MIKET 2024 EENBAGRT LT H L FH
AR L, FHYHEM (IBEE g bR ¥ 5 THE¥|Y.  (IBEEHLEAS B b4y, B
EHLEA S B 21t K2 (ICRA) FEFRHLEBAL B 20t R 52 (IR0S) M &l £ 4.

Prof. Sen Wang is a Senior Lecturer (Associate Professor) in Robotics and Auton-
omous Systems in the Department of Electrical and Electronic Engineering at
Imperial College London. He is also the Director of the Sense Robotics Lab, which
is part of both the Department of Electrical and Electronic Engineering and I-
X, Imperial’s cross—college flagship initiative in AI. Additionally, he is the
Founding Director of the MSc in Artificial Intelligence Applications and Inno-
vation. His research sits at the intersection of robotics, computer vision and
machine learning, driving robots and intelligent machines to understand and
operate autonomously in unstructured, dynamic environments through probabilistic
and learning approaches.

His main research areas include robot localization, autonomous navigation, SLAM,
robot vision, robot learning and their application on real-world robot systems
to help tackle the challenges we face in our society, from climate change to
healthcare. Prof. Wang has led his research team in developing underwater sensing
and robotic technologies for autonomous inspection of offshore energy infra-
structure, successfully carried out the first autonomous wind farm foundation
inspection at EDF’s Blyth Offshore Wind Farm. He was awarded the 2024 AI Most
Influential Scholar Award Honorable Mention in Robotics. He has also served as
Associate Editors for the IEEE Transactions on Automation Science and Engineering,
IEEE Robotics and Automation Letters, ICRA and IROS.

2. REA4

REBRL2ENBINBAEA, B2 AVEBAZ G825 R T T RGO WA,
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This course provides a comprehensive introduction to robotics, covering key
topics from robotic system fundamentals to advanced navigation and learning
techniques. Students will learn about robot kinematics, motion planning, sensing,
perception, and multi—-sensor fusion. The course also introduces the Robot Oper—
ating System (ROS), enabling hands-on experience in robot programming. Topics
such as Simultaneous Localization and Mapping (SLAM), robot vision, and autono-
mous navigation will be explored in depth. The course concludes with discussions
on the latest advancements in robotics, including deep learning applications in
robot vision and autonomous systems.

3. REAH

WLB AR
HBARIEZRS (ROS)
HBALS. BArfa ik
HBAEZFAE

- WLEE N R fn o R
MREBHEZERBEREE
7. SLAM: 48k & o oL JF]

8. LB AT

9. B E F/

10. HLBAF S fok R &R

AN B L N

1. Overview of Robotics

2. Robot Operating System (ROS)

3. Robot Pose, Coordinates and Transformation
4. Robot Kinematics and Motion

5.Robot Sensing and Perception

6.State Estimation and Multi-Sensor Fusion
7. SLAM: Concepts and Applications

8. Robot Vision

9. Autonomous Navigation

10. Robot Learning and Future Developments

10
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1. %(&Q’L%

William Nace

[/ R A AR

CTT | @ FARMEAYTESRALERLUTA

£ 5 o FHEMEAEEEMETHEFIRERS
e o FHEMEALE EMATRFEEERAK R
® Spira KFEHF XIKEH
l\ , ® ECEWEHWEERSTEUEMTEAS
A o UHEEMENFLETMNANE G BEHLEFTHAL YR

William Nace #4%. FWIMEASIHENHEIAN AR EE, FOENTESR
HERR AW BN, EAL B M AT IS TARRS, 43 RIS R 2K 5.
Nace ## W3t 2L M A% Ak 7K Spira (A HA X, 415 ECE W H 45, 303t
BT AR, TR, R AT SR AR R, B R
VAT L 5 4 & R SEBFF £ LRI B B8y S BB

SERE YRS 0 T EH L (R W B340, Nace HIHH = BH T REBBAK
%, YERTLRENAAE GBS, REHT LR, AR S AR AT00E, BES
Ay

Professor William Nace, a distinguished scholar in computer science at Carnegie
Mellon University (CMU), stands as a pivotal figure in the institution’s educa-
tional landscape, founding the Engineering College’s teaching committee and hold-
ing pivotal roles in the Information Networking Institute’s (INI) admissions and
curriculum committees. Recognized with the prestigious Spira Award for Excellence
in Teaching, Nace chairs the ECE program evaluation efforts, fostering cutting—
edge advancements in computing education. Specializing in software engineering,
game design, AI, and particularly in computer hardware and distributed systems,

Professor Nace enriches his teachings with a Master’s from the University of
Washington and a Ph.D. from CMU. His background, which includes a decorated
service of five years as a Lieutenant Colonel in the U.S. Air Force overseeing
development projects, secure communication systems, and serving as Chief Scien-—
tist in Asia, brings a wealth of real-world insights into the classroom. Renowned
for his love of hands-on creation using technologies like laser cutters, 3D
printers, and FPGA coding, Professor Nace continues to inspire innovation and
creativity among his students at CMU.

2. RENE
WEM T RS E A X ERARE 3 R Sk o g Rk KR, 0 5 R
R IR IR I K e TR . Gk TR BRI ARk ok 4 o 5 B 154
William Nace I F#, BEERZAAHBHR T AR RS RAELFELTFLFHE L.
AR N AR BRI, MM S, B R EAEATE. 2D M. R 5 RRE
3D . AR, FE. STHARBE R, T I EE RO A % 0y .
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With the rapid development of digital systems and distributed computing in in-
teractive systems and game design, the integration of algorithms and hardware
has become a core aspect of modern game development. The course Software Engi-—
neering and Game Design: Algorithms in Game Development, taught by Professor
William Nace, provides a comprehensive introduction to combining digital system
design with game algorithms in practice

Topics include game architecture, randomness, sprites and collision handling, 2D
physics, maze and navigation algorithms, 3D rendering, collision detection, sound
design, multiplayer networking, visibility algorithms, and lighting and shadows.
By blending theory with hands-on practice, students will acquire the skills to
develop efficient and reliable interactive systems and games on embedded plat—
forms and distributed environments.

3. REBAHK
1. Wk . RN
2. KR, AEfE. 2D 43

3. #EHIE
4. BMmE*
5. ZEEY

6. Al 1E A |

7. FERI

8. & AW EIER
9. AREHE

10. BHEWR

1: Game Architecture, Randomness
2: Sprites, Collisions, 2d Physics
3: Maze Algorithms

4: Navigation Algorithms

5: 3d Rendering

6: Collision Detection

7: Sound Design

8: Multi-player Networked Games

9: Visibility Algorithms

10: Lighting and Shadows

12
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Data Science: Machine Learning and Natural Language Processing
FRTE: BEH /B RE T L

1. #FB/AE

Patrick Houlihan
T A HB

Publicis Groupe B Rk % &l & &

4@ B4R T B Sentiquant B 46 A

%E B2B B HAET S CaliberMind HEHF XK
A 14 FNFFRATL T LR ESR
TREENIRBFRATAES

o A LE B PR G A AT U B X

Patrick Houlihan BB tL ¥ KFHIEAFHIT, B B = B IFAE B 5 F 5 Bk 5k
BlE s, WMITERREZERAKERE =K S5 FFER. BRI, hitEXE B2B
B P HAEF 4 Caliber Mind #3EA ¥ K fn 4Bk 20 H7/A 8 Sentiquant HELABI 4B A

Patrick Houlihan ZZ A E T 14 FHFHRIT U E W EWER, 2K TRHTHL
RAMCEA, LkiT PEBERMZF AT FBIFEI VAW X o CGRUR R BARF N
A FE S F0 R 48N, (1 & o A& B & TR Rk 25D 4.

Patrick Houlihan is a professor of data science at Columbia University. He is
also Senior Vice President for decision—-making at Publicis Media Group, the
largest advertising and communications group in France and the third largest in
the world. He is also a data scientist at the US-Based B2B customer data platform
Caliber Mind and the co—founder of Senti quant, a financial data analytics
company.

Patrick Houlihan has more than 14 years of professional consulting experience in
the semiconductor industry, led consulting projects in excess of $500 million.
He has published hundreds of papers in the areas of software system design and
data analysis, such as Leveraging Social Medial to Predict Continuation and
Reversal in Asset Prices, and Can Sentiment Analysis and Options Volume Antici-
pate Future Returns?.

2. RENE

WL 2 An E ME 5 A B R AR IR R R G0, BB I T EAMESAE, B
ZHHTATERIBNE K#tF. KRBAAN A TIBEF T 5 EREST LI (NLP)
A B SR E, AV A A Python iE B AR KELE L XK A 4.
WA NG AR . BB E . XARBHER I K, BFRENFRMAT. XAWHE L £ AAs
EHOB NLP (24, JFEEANBF IRBHTHRA S TR,

WILRAE, FAEREELAEEY RN AR, RERIFE. THEBEFTN. &
Wk SF R E RS REREL AN G, FEFEARKN AL BEHFEHES
BORGOHAT T B L3k

Machine learning and natural language processing are two fast—growing fields,
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and applying machine learning to natural language processing has driven huge
advances in artificial intelligence. This course provides a systematic introduc—
tion to the foundational theories and practical applications of machine learning
and natural language processing (NLP), with a focus on building efficient data
handling and text analysis systems using Python. Starting from programming es-—
sentials and data preprocessing, the course advances into core NLP tasks such as
sentiment analysis, text summarization, and topic modeling. Students will explore
how to apply machine learning techniques to real-world language data, optimize
models, and evaluate performance

By the end of the course, students will be equipped to build intelligent text
analysis systems that support credit assessment, market sentiment forecasting,
and data-driven business decision—-making. Emphasis is placed on hands—on skills
to prepare students for careers in AI, data science, and language technologies.

3. WREBRAH

- Python & TEJU| ik 5K A4

e B S A AL
 RABRE TG HREA

- BRI AR T i
CXARFHAE TR G %877 ik

B R s R
R e A A
PR R RS M. MRS
CHREF AT EMAR: LDA
10. Ji F 1o RE A7 B9 18 B 28 o AR

N O B N

NelNe o)

1. Python and Regular Expressions Basics

2.Structured Processing of Financial Data

3. Text Data Preprocessing and Cleaning Techniques

4. Fundamentals of Natural Language Processing

5.Text Feature Engineering and Selection Methods

6. Automatic Summarization and Report Generation

7.Sentiment Analysis and Business Analytics Applications
8.Grid Search, Validation, Evaluation, and Performance Metrics
9. Topic Modeling in NLP: LDA

10. Advanced Machine Learning Models for Sentiment Analysis

14
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REL: (ATLE®: BFLBEIMENBFINAD
Data Analysis and Machine Learning
FRTE: MBS/ BAEH

Gunther Roland

REBI¥R NERLEH®

o MAHI¥HREZTHAAT LA

BT I8 L5 itk sPHENIX & i % A= —
MSEBTHRER2ERE

MIT E 3 TR A% 7 MR/ ABRET 7 A
Member, Annual Rev. Nucl. Part. Phys Z&&Z 2 R

Gunther Roland #3% Ak =~ ¥ 48 Kernphysik #F % Frik

el liW\

B E¥4, F 2000 F 9 ANBKNZFARFOWMARGEIFRYERES T/,
FHEAZNANHFEE, ARIEHERLEIFREE THRLAE 7 M RADLKS
BN WA LHEE M EFTFHIRE RS EF, ETWHE LK X sPHENIX i+%] 57 5%
A Member, Annual Rev. Nucl. Part. Phys 43 Z& R 2k 0 £ 4.

Professor Roland joined the Heavy Ion Group in the MIT Department of Physics in
September 2000 from CERN, where he was a Scientific Associate. Professor Roland
currently serves as the joint leader of seven research groups, including the
Massachusetts Institute of Technology Heavy Ion Research Group. Additionally, he
holds positions such as Chair of the CMS Heavy Ion Publications Committee,
Project Leader for the quantum physics experiment sPHENIX, and Member of the
Annual Review of Nuclear and Particle Physics Editorial Committee.

2. REAN4

ALE G GHERFZ LM N LHEE L LRI o F R P AT R T E, RRE
RARBABIERE. pATRIBA N AN R ERAE. AR E Python iz al. $IEHT
553t ik  BET G KSR LIE . £ oo SHLEF 3 ek, FHFEANZE Scikit-
learn TRE, WEFI 5L EEFIWEBEA, DURENY T (BFL R RAKRE
5 Q #3) fREF3 (CNN, RN, GAN) W A, REBREIE L LRES, FFEEE
KRH Al AR THRFHRE. LRBELERELZRASNTAES.

Artificial intelligence and data science have become essential tools for pro-—
cessing complex experimental data and scientific research. This course provides
a systematic introduction to the full workflow from data collection and analysis
to model deployment. Topics include Python programming, data analysis and basic
statistics, data visualization and handling large datasets, multivariate analysis,
and fundamentals of machine learning. The course further covers the Scikit—learn
library, classical models for supervised and unsupervised learning, reinforcement
learning (including Markov Decision Processes and Q-learning), and deep learning
applications such as CNNs, RNNs, and GANs. By integrating theory with hands-on
practice, students will develop the skills to apply advanced Al techniques to
scientific research, experimental data processing, and complex system analysis.

3. REAH
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1

. Python 4 %2 31
BAE T EAG

BAETAE AR B EE

- Z AR

HEETSH

6.Scikit—learn

EEF ARG AR

8. T MBI K& SR

9. BAFA: BARMRARIAE. QFA
10. FE%3]: CNN. RNN. GAN

[ I R S I o

~3

1. Introduction to Programming in Python

2.Data Analysis and Basic Statistics

3.Essential Python Libraries for Data analysis
4.Data Visualization and Working with Large Datasets
5. Introduction to Multivariate Analysis

6. Introduction to Machine Learning

7. Supervised Learning in Scikit—learn
8. Unsupervised Learning
9.Reinforcement Learning

10. Deep Learning"

REN: (ATE®: NBFIERESMNMEERETAEFH
5L Fraz )

Machine Learning and Data Analysis

FHTE: MBS/ BERE

1. BB 4

Raja Sooriamurthi
FREHERY ERRAAHR

o FTHEMBEAFEEZAZALTLEMR
VERPNRFFAZFERKFEFEDNE
YIRAKFEA R (OSD #HF 0 FH %

#Fk Elliott Dunlap Smith B HKFEFHFRE %
Y Ik RN AR AY Martcia Wade HF X
YR E B RF XEFHERR A E %
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Raja Sooriamurthi ZWE FHEAMEAFERRZAAHT, AHBREARINEZAE
VIR E#EE. MY TS, Sooriamurthi BPRXFTHEMW¥ Y, gEMIERZ
G BN AR A o, R R EAAM A E, AR T E, Raja Sooriamurthi £3iEF A
TERMmARRY, AEXEETRREE. oa X EEHE S T FHH.

W 7RI FT By 2 ik 2 4h, Sooriamurthi #HIZAFEHE T HE kS T L ET
o, HBEEAERSEHRR 0SD %%A1F%. Elliott Dunlap Smith A %%
FHE RS R Martcia Wade #F £ 2F,

Raja Sooriamurthi is a professor of Information Systems at Carnegie Mellon Uni-
versity and serves as the Program Director for the Decision Analytics and Systems
program. In his teaching, he emphasizes project—based learning to tackle the
ambiguity and complexity of information system issues while integrating various
methods. In his research, Sooriamurthi focuses on artificial intelligence and
cognitive science, particularly in areas such as case—based reasoning, knowledge
management, distributed reasoning, and machine learning

Apart from his innovative teaching methods, Professor Sooriamurthi has received
numerous awards and accolades for his contributions to education, including the
Decision Sciences Institute (DSI) Instructional Innovation Award, the Elliott
Dunlap Smith Award for Distinguished Teaching and Educational Service, and the
Martcia Wade Teaching Award, etc

2. RENG

ATE RGN BFAEE N THEEA LSRRG LT 7. KRR B R AF

BAR AT GBS XIS B B R . TR BB S BAR A G LB X AR BE A
WA BT WEE IR, It X R KBMRITE. REST. BEME
FEMLARAN. T RG, WRREFI itk BB LERERE6, FAREENAATE &
BARBATHFOH . MEAF I DA RK AR A .
Artificial intelligence and machine learning are increasingly applied in educa-
tional technology and real-world decision—making. This course provides a system—
atic introduction to the practical use of data analysis and machine learning.
Topics include data analysis and machine learning fundamentals, tidy data pro-
cessing, data visualization, supervised learning basics, Bayesian classification
and classifier performance evaluation, clustering, decision trees and random
forests, recommendation systems, and deep learning methods. By combining theory
with hands—-on practice, students will develop the skills to apply AI techniques
in educational innovation, personalized learning analytics, and data—-driven de—
cision support.

3. REAH

BB AT AL B AN
EE SR

BT AL

4. BB INIT

5. e %

6. for &4 K B B b

W N
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7. B %

8. R SR A FE AL FRAR

9. EHJEAZSR

10. REH3]

1. Introduction to Data Analysis and Machine Learning
2.Tidy Data

3.Visualization with the Grammar of Graphics

4. Introduction to Supervised Learning

5. Naive Bayes Classification

6.Measuring the Performance of a Classifier
7.Clustering

8.Decision Trees and Random Forests

9. Recommender Systems

10. Deep Learning

RBREL: (AIE: HLEAFE. BRETENEFBERNEE
54

Machine Learning, Machine Translation and Large Language Models
(LLM)

SR LR/ ERIE S A

1. HB/AE

- Philipp Koehn
AREL LI AFE HENAFLE H

o Aty - ELAMAFETHIEFTALEF N (CLSP) kEtERFS
AT AT (DSAT) J& Bt

o SitHlEMEFIRELTEM Moses FFAFH

o THiEZ¥W4a (ACL) &+

® Artificial Intelligence Review &F [E [T K A | 45 25

o [HFHLEBFES (IAMT) EX¥FEEHF (2015)

Philipp Koehn ##Z i HAHBFMHME Rt ¥ ¥, LHE THEMESHNEFA,
B T AU SR AR IR 50 6 07 i AR K B A A 0 SRR Hk . T B RE T AU A A ER R,
FER R EN BB B T 2T, Koehn HBAMEARY - EL A AFHRETEY
PRI ENAF AL G AR, FHKETERIES 5iEF AP0 (CLSP) RBREMFEAT
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R RET (DSAT). 35 TiZYUR A AR B : G A BED fo KGR BED,
A T K LA,

EFAR R R, Koehn HIBRKR, tALGFH RSV ERET LA Moses &
2011 RN £ 15 5 BB B E MM &AW ERIK—F R, JFYNE 2013 FRMNA R Lk
F. MY REFALERENS (TAMT) 582, FF 2024 FLHITHIES ¥ha (ACL) &
+. WA, EZAERHFIEERES R, @3 (Artificial Intelligence Review) Fo
{ACM Transactions on Asian and Low-Resource Language Information Processingh,
FAKMALFnEFF ACL ZEMEENBHFFARU. EAUHENFABARNEAD,
Koehn # 3% £ R X #MEE T LW, FARIZEmABAR ELXREI, B3 ONW FERBA,

Philipp Koehn is recognized worldwide for his leading research in and applica-
tions for developing and understanding data—driven methods to solve long—standing,
real-world challenges of machine translation and machine learning. His expertise
is vital to addressing the ever—expanding need for natural language processing
and machine learning. Koehn is currently a professor in the Department of Computer
Science at the Whiting School of Engineering at Johns Hopkins University, and is
also affiliated with the Center for Language and Speech Processing and the Data
Science and Artificial Intelligence Institute. He is the author of the Neural
Machine Translation and Statistical Machine Translation.

He also holds or co-holds five patents for machine translation. At the 2011
meeting of the Multilingual Europe Technology Alliance Network of Excellence,
Koehn won first prize for Moses, his open—source toolkit for statistical machine
translation. One of three finalists for the 2013 European Inventor Award, he won
the International Association for Machine Translation’ s Award of Honor in 2015.
He has also given numerous invited talks and has appeared on CNN and other media
outlets. Additionally, he serves on the editorial boards of several international
journals, including Artificial Intelligence Review and ACM Transactions on Asian
and Low-Resource Language Information Processing. He has also played a key role
in organizing and chairing ACL and other major academic conferences on machine
translation.

2. REAN4

RRRL2ENBALE RN RESAR, ALEF . BREFINE/MERL, 21848
EE A, MLBEEEEANA, BAFAN Transformer 4. KiESHA LT A,
FlH, RELXHEEATERERE. PLBA. WELeE L MUEN LN F, #iERH
MEROINAES, BYFAEEBRATE GEANZEN, FEEEANOERTIL, ¥
I 3 BN T B BUR AR S o [ AR B e A7

This course provides a comprehensive introduction to cutting — edge technologies
in the field of artificial intelligence. Starting from the fundamental theories
of machine learning and deep learning, it delves into specific applications such
as natural language processing and machine translation, and thoroughly analyzes
core technologies like the Transformer architecture and large language models.
Moreover, the course explores the practical applications of AI in various fields
including gaming, robotics, and cybersecurity.
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By combining theoretical explanations with case studies, it helps students un-—
derstand the operating mechanisms of Al technologies, master corresponding tech-
nical tools, and cultivate their ability to solve real — world problems using Al
technologies.

3. REAH

Lﬂ%#ﬁkﬂ:%%%i%ﬁm
2LREF RE. MRS ARMS
&M%%%&ﬁ

4. ARiEE AHE

5. 7] AR N T b A K U L A

6. Transformer 22 A4 3| 47

ARG REFAER

8. KiEE HA I 2 i fb Ak

9. B 3

10. B R A : k. BAENEZ A

~3

1. Introduction to machine learning: basics and practical applications
2. Deep Learning: Principles, Applications and Future Trends

3. Machine translation technology

4, Natural language processing

5. Explain the application of artificial intelligence in key areas

6. Transformer architecture analysis

7. Basic model and large language model

8. Big language model-driven intelligent body

9. Reinforcement learning

10. Cross—domain applications: gaming, robots and network security"
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Algorithms for Big Data

PR BT/ REF ]

1. #BNE

David Woodruff

FTHEGEXSE HEANBFLTHR

o FAREMHEARFIUHENRLEHF

UCB Simons Institute $3BA ¥ TE A 7 A
IBM Almaden #F 5% 0 B EHF R B

STOC&PODS & T A 2 W H A b X %
YK S T AL F ¥ 4 Presburger %

Woodruff #%#% & UCB Simons Institute #X3EFIF I E A&
HRER. AARSEOFARK, HIRKE 2020 £F4, BRIFR KL, PODS 2020
A12010, STOC 2013 JAE¥ARARBXE. FHHEZ (MU KFHEH, FT 2021 FHEEF
WEEERFELABE IR, BRFARTERS, HEGS DR A A AR E HERR.

Professor Woodruff is the founder and chair of the UCB Simons Institute Data
Science Program. Due to his outstanding academic achievements, he has received
the Simons Researcher Award from 2020 to the present, as well as the Best Paper
Awards at PODS 2020 and 2010, and STOC 2013. Because of this, he is highly
trusted by Carnegie Mellon University and served as the Chair of Ph.D. Admissions
at Carnegie Mellon University in 2021.

2. REANY

ARERETHEEAMES AL R FOZCER, AEFL. LB FHh
HEHEA, ZARRELEE. RENEF . BETEERaEESEEZE. RE
#H—FE FFERNERVEF I EBER G IR A KA T LE (GANs), EERZwE
W % (DNN). HFRMAEM % (CNN), )T Z ML (RNN) LR EAE#H (Transformer ) &£
TR RIE G R, A A EALA AR A P O

BRERHRE LRNGHE AT A, FERETSHE SRR 28 AR TE” Al
B R GoAR, EREFE AR REED T F PGS AR, BRBRERE
ROIRI, o S B (7] AL B )

This course explores the pivotal role of algorithms in the era of big data and
artificial intelligence. Starting with foundational topics such as game theory
and linear programming, it covers key algorithmic techniques including online
computation, multiplicative weights, gradient descent, and backpropagation. The
course transitions into machine learning and deep learning, introducing both
classical models and modern architectures like Generative Adversarial Networks
(GANs), Deep Neural Networks (DNNs), Convolutional Neural Networks (CNNs), Re-
current Neural Networks (RNNs), and Transformers. Special emphasis is placed on
practical applications in computer vision.
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Through a combination of theoretical insights and hands-on implementation, stu-
dents will develop a solid understanding of how algorithms facilitate accurate
information—-user matching, support large-scale data analysis, and power intel-
ligent systems in complex environments.

3. REBAH

RS A

2 BMEMRE kAT ik

3. &Y 5 EE A

4. FEMEEGSRA T *

5. iR BT HEALA

6. B 1% 4 5 ik 1 AR

T HLE S B G A& R 4
8. KL & Pl 4 5 % & W %
9. TEIF A M % 5 Transformer A
10. T E AL o B9 R AR A B ]

—_

1. Game Theory and Optimization Fundamentals

2.Linear Programming and Convex Optimization

3.0nline Learning and Streaming Data

4. Multiplicative Weights and Boosting Methods
5.0ptimization Techniques: Gradient Descent

6. Backpropagation Algorithm Explained

7.Classical Machine Learning Models and GANs

8.Deep Neural Networks and Convolutional Neural Networks
9. Recurrent Neural Networks and Transformer Models

10. Deep Learning Applications in Computer Vision"
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R CHEANIN: ZTABEINARRE . BHE R
Pl 2L 2 )

Machine Learning for Computer Vision

FHRFE: FEAHAK

Jens Rittscher
FEXNY ITRFEASHZR

® FEAFANMEHIBRFRTANEREREFRENIKEAS TS
#¥%

® 4 K% Target Discovery PRI A M E 2 RARHF XA 1
o HEABALHARFCREGRARR/HE £HE

o XEBHTENTE T ¥ R E AT

® it E|H EAR 4424 0k, h48%k 30, 110 454 55

Dr Jens Rittscher MARFREFEAY, RANEFIRFER P FLEEFRY
HUBRE TR R, R FERF TRFAAR. FEKRY Ludvig BEF X0
Wellcome ARIEHAFHCHER, URSFEAMEFARFTOARLALAK. ENFEER
ZHT, Jens EAEFEAABLFLEMNT BARAAT, FEEHARAR FORES
BARR/FELEE, AEHTENAREHE.

Jens IR ABEEE P ERIF LT E LA AN TET G REHEYEF
RA%, B AT B AT 5T E R A I Xt B R AR Y B AT SR TR E X I B AL AR B A
BT AN EFRBTENF RS, Jens B ZH5WMEE. WG 20 irE AR HE
BB LR THE. 2019 4, 5 H A AFFA LT Ground Truth Labs Ltd, #FH L
WEN T EREEFRTAER WAL, hET, Jens ¥ 4H8{£ IEEE ISBI Steering Committee
. B, fhifRZ EPSRC R FH LI PO WEA T, HHE 2021 FRMMAXE
EPSRC [E 7 AR M W25 18 /N 4.

Dr Jens Rittscher was elected a Professor of Engineering Science in 2014 and is
now an adjunct member of the Ludwig Institute of Cancer Research and the Wellcome
Centre for Human Genomics. Since 2018 he is a group leader in the Oxford Big
Data Institute where his research group is now based. Before coming to Oxford,
Jens joined GE in 2001 after completing his DPhil at Oxford and led the Computer
Vision Laboratory at GE Global Research in Niskayuna, NY, USA.

His research interests lie in enabling biomedical imaging through the development
of new analysis algorithms and novel computational platforms, with a current
focus to improve mechanistic understanding of cancer and patient care through
quantitative analysis of image data. In addition to his research in the field of
biomedical imaging, Jens has worked extensively in the area of video surveillance,
the automatic annotation of video, and the understanding of volumetric seismic
data. He co—founded Ground Truth Labs Ltd to commercialize research in computa-—
tional pathology from his laboratory in 2019.

Previously, Jens was chair of the IEEE ISBI Steering Committee. At present, he
is a co-director for the EPSRC Centre for Doctoral Training in Health Data
Science. Since 2021 he is a member of the UK EPSRC Healthcare Technologies
Strategic Advisory Team.
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2. REAN4

KRR Z RN B ENNRK (Computer Vision) By abIE . (@ EFERES¥IH
. AR A ANEG AR T RIEEXAE R, BRI RN EE, FEENR
BREOGLEE pArEOR. RE2EZAERAEGALE L FERRE AR EEZHE W% BRH
BG4 REA WA,

R Z 201 B AT IRER BT BN 72 A 4 1B 5 50 1R AT o B I
Ao BRI RE SREOME S, FAERESTENN Y HiEz A TESYRES N
# A7
This course provides a comprehensive introduction to the principles, algorithms,
and deep learning techniques underlying computer vision. Students will learn how
to extract meaningful information from images and videos, understand the funda-—
mentals of visual perception, and apply computational methods to analyze visual
data. Topics include image segmentation, feature extraction and registration,
object detection and classification, as well as deep learning architectures such
as convolutional neural networks (CNNs) and generative models.

Advanced topics like motion analysis, visual tracking, and biomedical image
interpretation will also be covered. By combining theoretical instruction with
practical implementation, this course prepares students to apply computer vision
methods to real-world problems across various domains.

3. REAH

L EHALE EAE & &
2. B

3. EMRARAE 5 B of

4. WLBFIMA

5. Ml 5 ok

6. B F 3 5 3 E AN A
7. -8 5 B A Rk

8. WL W &R TR
9. M1z 20 b IR EF

10. 41 & % ER AT

=k

1. Introduction and background of computer vision

2. Image segmentation

3. Image Features and Alignment

4. Machine Learning Concepts

5.0bject Detection and Classification

6. Introduction to Deep Learning and Object Detection

7. Segmentation and Image Generation
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8. Advanced Topics in Deep Learning
9.Visual Motion and Tracking

10. Biomedical Image Analysis

RET: ALAIHFREEEFS: ERAKRA T WHEARMLEH
BAR )

Optimal Control and Planning via Dynamic Programming and Rein-
forcement Learning

FRHE: EEY/RGTE

Peter Zhang
THEMERAY BEFHR

o FHNIHMEARFRIFHRGELZASALRRF AT

o REMAEI¥KRILZASGEL

o HAMNHELSRAMIEBELA

® JH{f INFORMS (Eriz&¥ 5E ¥ L) XEHFhE. %
. EZFthes it

® ¥ (Journal of Mechanical Design) Z£#iF| &k K X &

Peter Zhang #1442 F W EAGIE K ¥ K B 4y AL, WEEH Y Pl &R GG
GRTHEA. RRBES RS REIRAT TRAEE RS L0050, b ERY 2
THBEATIRAAE LEM, TAME B WERTAPHEATT T ES0 2w,

KRN RABEE R P AR MER RN, R R U2 R R
G PR B R R A REF AR £ T ) 2w, HEEFNA+RIAE BEE
NME. KARAH Z LR TR, HPaEHRudaRmhrs, X7 A H g g
HRARH TH, 64578 AR TT B LAk #9200 v

WA, ALK T BRI RREGBREENE, AT IFEERETEREE T Rm, X
EHRNEETEGREATAMNEL. FHERFRZEFEEEF S (INFORMS ). XE#HKF
e REZFHA2EER, KARPRSE FRRRMEIE, THEAE THAEAKT
E PR 7. b7 Journal of Mechanical Design) &k & # AT LA XK XE, B
THETENAY. ATEGR. NEF. BUFIETHRNEEEE. KAROEZER
BRABEEFAREBEAFT RERNZF BT ITHE UL BENFASE. Bl N%
FH R EENKE, BT FERREN ZEE. AT RFER, KARRER 2R,
FREERRFANUFTEEMLERES, AFENRKRRL LK RET T B2y 3Ea,
Professor Peter Zhang is an esteemed Assistant Professor at the Heinz College of
Information Systems and Public Policy at Carnegie Mellon University (CMU), where
he has earned a reputation for his contributions to operations research and
information systems management. Professor Zhang’s academic foundation was estab-—
lished through his Bachelor of Applied Science and Master of Applied Science
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degrees from the University of Toronto, followed by a Ph.D. in Engineering
Systems from the Massachusetts Institute of Technology (MIT).

His research is primarily focused on optimization theory and its practical ap—
plications across various domains, including supply chain, transportation, health,
and other socio—technical systems. His scholarly work has not only made a sig-—
nificant impact within the academic community but also demonstrated tangible
value in real-world applications. Professor Zhang holds several patents, includ-—
ing a global optimizer for supply chains, which is a tool that uses algorithms
to streamline supply chain processes and enhance efficiency and responsiveness.

Additionally, he has developed a blockchain-enabled hypothetical simulator to
assess the impact of information sharing within supply chains, marking an inno—
vative contribution to the field of supply chain management. As a member of the
Institute for Operations Research and the Management Sciences (INFORMS), the
American Mathematical Society, and the American Economic Association, Professor
Zhang actively engages in academic exchanges and collaborations, continuously
enhancing his research capabilities and international influence

His publications in renowned academic journals such as the "Journal of Mechanical
Design" showcase his profound expertise in computer science, artificial intel-
ligence, machine learning, and reinforcement learning. Among his many accom-—
plishments, Professor Zhang is also recognized for his teaching and mentorship
at Heinz College of CMU. With his rigorous academic approach, innovative teaching
methods, and care for students, he has garnered widespread respect from both
students and peers. At Heinz College, Professor Zhang not only imparts knowledge
but also emphasizes the cultivation of innovative thinking and practical skills
in students, laying a solid foundation for their future professional development.

2. REAN4

MEALEGS 8D LBR B REL R, oA R BRI 20 09 77 ik LI B R R & (h
BHEEAE, CRAVNBAFEEGARFBNEEART T E. KRREREN B S
(Dynamic Programming, DP) L 5&4h*¢ > (Reinforcement Learning, RL) EHMELEH 5
AL P NEREM G N EE. REANDSRANWEEGEE &, BAIEETHEA W
BRM. R S R FRF TR EE, AEINRE R, RmEInEE. B
wERA Q FI%E.

FAERFIwMA AR BAHE RN N EHERS T AN E, AERRERSFL
(Exploration—Exploitation) #y-F#HL%]. WAEL4FH K iF B Y T ENBAES BE
X5 &GRSR P NI, HoFEE T NERR TREIIN R R ELE.

With the rapid advancement of artificial intelligence and automation, data—-driven
optimal control and planning have become central challenges in robotics and
intelligent decision—making. This course provides a systematic introduction to
Dynamic Programming (DP) and Reinforcement Learning (RL) for optimal control and
planning. It begins with modeling and simulating dynamic systems, followed by
detailed coverage of model-based problem formulation, model-free learning, and
core RL algorithms, including Bellman equations, backward induction, fixed-point
iteration, and Q-learning.
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Students will explore function approximation techniques for handling high-dimen-
sional state spaces and understand the balance between exploration and exploi-
tation. The course also highlights the application of reinforcement learning in
robot control, motion planning, and intelligent decision—making, bridging theo—
retical foundations with real-world implementation.

3. WEBAH

L i &AL A5E AT X A

2. BUHEZRA

3. FFAEAL MY ] AL AR E

4. VR 77 R An R VA9 ik
5. AR A AR A 3] B
6. WEREIk: ZEWREEMN

7. MR Z AR E Rk

8. 0¥7

9. TRAhE ]l B AE R

10. ALEAH B R A

1. Introduction to Dynamic Programming and Reinforcement Learning
2. Simulating Dynamic Systems

3. Model-Based Problems and Formulations

4. Bellman Equation and Backward Induction Algorithm

5. Model-Free Problems and Reinforcement Learning Examples

6. Exploration versus Exploitation: Multi—Armed Bandits

7. Bellman Equation and Fixed-Point Iteration

8. Q-Learning

9. Function Approximation in Reinforcement Learning

10. Applications in Robotics

RE+T— WRIBEARIE: SRR TRFIAR
&)

Motion Structures: Deployable Assemblies of Mechanisms

EROT v VTR IT A /R ] ] T & A

1. #BNE
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Zhong You
FERY ITERRZRLHHR

S HERFEERFRIEL

BIR1F 2000 F MR RE

¥ 3% Science 2 EAME VT

ASME Journal of Mechanisms and Robotics &|F 4

® FHF R E YA Financial Times, Nature, Burika b4

Zhong You WA E LIERBAF FAZHE I XFRE IR NFF L FH L5140, M
BT SIFAF, ARGTIRAE LY, HARMANAFHEFES. B
BREASIFRFHEAEHEN, TRRAAEHWNHR ERAF EAF IR FRZETZA,
Zhong — B TES| M A% T2 Z481% EPSRC BAH X AL . fhlE BHE 4 AF EERF IR L.
ASME Journal of Mechanisms and Robotics &|FE 4.

i F 2000 FRGEBIRAFRE, HEZ T Science FRAM L. e R AR
¥ % Financial Times, Nature, Burika Z T4 F| E#idfa, fig1E &Y Wk + S
HREXEAREGRKTHERF LALLM aLRXERNFE ER.

Dr. Zhong You obtained his Bachelor and Master degrees in engineering mechanics
from Shanghai Jiaotong University and Dalian University of Technology, respec—
tively. He then joined Cambridge University, where he completed his PhD in the
Department of Engineering. He researched deployable structures for aerospace
applications. Zhong continued in Cambridge as a Research Fellow at Corpus Christi
College working on deployable structures. In 1997, he became an EPSRC Advanced
Fellow, Department of Engineering, University of Cambridge. In 1998, he was
appointed as a lecturer in the Department of Engineering Science of Oxford
University and a Tutorial Fellow at Magdalen College

He has stayed in Oxford ever since. His research has attracted attention from
both the academic community and the general public and has been reported in
national media such as the BBC, Financial Times, and science magazines including
Eureka, Science, and Nature. Zhong’s work was also selected for the Science Day
Exhibition at the Buckingham Palace in 2007, organized by the Royal Society.

2. REA4

TEA— MR TREM XA, S B MEHRE TR, 7L a st
HBRAGARN . EMEMA TS, THEHETRFEH, TWENMR. ETfLARTHE
B, MPEHRATY R, AIHE. THRERARHEN. BHEMTCRNEA, FEEAD
ATHFRRGUE. BTUAR. EAREENEDEN LI TR, UBAETE LT
T Hy A2 1A

Motion structures are a novel and unique type of engineering structures, which
often retain the functionality of conventional structures, but are also able to
undergo large geometric transformations. In aerospace engineering, they are
termed deployable structures whereas in mechanical, medical and civil engineering,
they are called expandable, collapsible, retractable or morphing structures.

Motion structures have long been in use, and they remain today at the forefront
of scientific endeavour. Motion structures that are easy to assemble, easy to
use and easy to store are in constant demand to overcome engineering problems
that exist in all walks of life
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3. WEBAH

1. SMHL%

2. BB

3. TPEizah &Y

4. PHEZEHEMEP: F4% X ET
5. M MR RN = %in s Bl
6. = 4am gh BEM U L R

1. ZEMAEM N Z g RIT A
8. =4[ I E At LA

9. KA

10. FAEM BRI E M A

1. Structure Mechanism
2. Motion Structures
3. Planar motion structures

4. Applications of planar motion structures: Potential applications as retractable
roof’s

5. 3D motion structures constructed from 2D mechanisms

6. Applications of 3D motion structures

7. 3D deployable structures constructed from 3D mechanisms
8. Applications of 3D deployable structures

9. Origami structures

10. Origami structure design and applications
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Machine Component Design

FHFE: FIHIE

1. #FB/AE

Diana Haidar

FTWEREAYE IR TEASHF

®  Maker Ecosystem 8| Z AKX AZAATEA T

CMU TechSpark T #2523 % S If
ZEIRABTMSEEERR

YL g B\ Chart Energy & Chemicals ALtk 42 i
B A RAR IR T 0 A8 Fo 4 Kk B A & AR

: Diana Haidar ZFIAEM T RN EMEAY, HEIEFR
WA TRA S #I%, HAFHNAELELSZLTE Maker Bcosystem. Bh4h, Diana EF
W MR K% TechSpark ZMER AR/ HF LY. 2EIBRHENAER, BdwES
MNABFE R 2N BRSE, URHE R FOHEER, HEHFEHF f STEM 413
Wk BEME T EEST#k. Diana AT 7 WAHE 3D 4TH . AU IAE. TR, HE L
RIFK SRR EMMKE MR, URGEETCRIET WM, A ldikit. HlaEfnty
7T AR ) B AR T g AR e AR

Diana Haidar is a professor of Carnegie Mellon University in the Department of
Mechanical Engineering and leads efforts in the new Maker Ecosystem. Her research

interests encompass 3D printing, mechanical engineering, and engineering design,
with a particular focus on developing both metal and polymer nanocomposites for
advanced performance in extreme environments. To achieve this, she design, fab-—
ricate, and build various custom testing equipment for these unique materials.
In instructing undergraduate and graduate student teams to make their own ma-
chinery, she developed a passion for using maker space resources to bring more
hands—on design experiences to the classroom.

2. REA4

ARG B 5 H T LM, HRAREF BT EAR T, BERAFR KK
JTRAFE)TZ RN E AN XA BRI ER S, ATREAZE, DG H S A
KNI ], T SEIZ 45 32 2h . TAE AT ZEATUAR AR B it oF 186 2 9 PR VR % An BT ol 2
By i A Z e BT R Bk . 1E R SRR B AR N TTIRAR , ARIRAE XS 20 Ay 1 .
Wit B HE. BER. HHE. B BAT. Ko RE A RRESFMREHTT
M5«

This course teaches the fundamentals of machine component design through examples
of consumer automobiles, which are among the most common machines used by the
general population. These machines are powered to perform actions, such that
they apply the desired magnitude and direction of forces for controlled movement.
Engineers take on the challenge of ensuring both the automobile and the product
line they are made on are safe, effective, and long-lasting through machine
component design.
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As an introduction to achieving these goals, this course provides a survey of
concepts in power transmission, gears, bearings, lubrication, clutches, breaks,
shafts, screws, load analysis, fatigue, and material selection.

3. REAH

Lo 2 AUREERIEAT]

2. HUMGESE: 4. B 4. R

3. hhtet: 4R, i, HE. . T
4, HEHES T #A5 TE. EY
5. E#: BEM. BeR. BE. KGR
6. MHEEE: B, BH. WE. AM
T, AUBET I B FATR KU R

8. ZEAF MK & I AL

CERH SR Ak

10. A HEA

Ne)

1. Intro to Machine Component Design, Community Building, Gear Types

2. Rotational Motion - torque, velocity, work, power; Power Transmission -
gearsets

3. Power Transmission — simple and compound geartrains

4. Vehicle Transmission — manual and automatic

5. Failure Modes and Prevention — static, dynamic, stress, strain
6. Failure Modes and Prevention — strength, deformation, shear

7. Materials — selecting for desired functionality and inventing complex mate-—
rials

8. Assemblies — links, bearings, shafts
9. Joinery - fasteners, couplers, welds, adhesives

10. New Powertrain Technology — vehicle automation and electrification”
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WRET=Z: (BVBEIWATER. HETFERETAHE)
Brain/Machine Interfaces: Artificial Intelligence, Signals, & Circuits
FRAE: E5AIE/ AT

1. #BNE

Neal Bangerter

FEET¥R £WITEHAR

o HFWMMIAFHAGIHENTAEZREM

® P E G ARG T E T EEIFRATA
o WM LR EHE Yk Al 5T R HF

® b oK AKA A R B

® UL BRI S K EEE. ZH %5 R

Neal Bangerter F 2018 i NFEHE T¥ [k, HAEAY TR#F, £ HE TEFRE (4
FREMRI). ATEEGHBY . AHBE/ BFELTUKETAE. EIRAMERTHH
AL (LOCUS) FEWMFEEIERATA, M TEHMRETFR. FEEIFR. ©#
BAREFGABEATTERSE WEGHHERRGIKEGTEH. il 203% EFC /&%
BN RGN ANATERER, HEFEALERNETE. A5 ERFE¥ %
T EREVEKA.

Bangerter X AN K F (0 U A ARG F 5 £ 40, M EAERAFREFE
AT EME L F. G ERAH Tl A S BERGIT LK TN, LT HET
AR5 Visualize, NG, MAEZHHAE T, MG EMBIEE R R HIT X0
M 5 R R, 5 XAE) EHORAE Reactrix A mE A L. 2006 F, E
BFARF, RAFERAL M F L ENF R . B, Bangerter HI WIB T X BEHE
0 R R T A2k 3y W LT B SR B AR B T L R B LR S )R B Y R A R B
BN, DUEHAE. ATH o R EARE £ F AT a5 R R, ik
S EEAEMBATHEGRAR (—ANARABRFARATE ) TEXIET ERER, 558
BAF. FERRE. SIFKE. BEARI. RAF. TRRIAF. RREIFRME
11T BT A A AR AT 70 61

Neal Bangerter joined Imperial in February 2018 as Associate Professor of Bio-
engineering, where he specializes in medical imaging (with a focus on MRI),
artificial intelligence and machine learning, big data/data analytics, and signal
processing. He is also the Imperial lead of the London Collaborative Ultra-High
Field Scanner (LOCUS) project, a joint venture for ultra—high field MR imaging
between King’s College London, Imperial, University College London, and the
Institute for Cancer Research. He serves on the Future Leaders Panel for EFG
Asset Management in London as their Artificial Intelligence expert, and is af-
filiated with the Imperial Artificial Intelligence Network and the Computation,
Cognitive, and Clinical Neuroimaging Laboratory.

Dr. Bangerter received a Bachelor’s degree in Physics from U.C. Berkeley, and
received his Master’s and Ph.D. degrees in Electrical Engineering from Stanford
University. He spent several years as a software developer for metrology company
Wilcox Associates prior to graduate school, and co—founded data visualization
software company Visualize. He returned to academia in 2006 as a researcher in
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Stanford’s Radiological Sciences Laboratory. His current academic interests in-—
clude the development of novel pulse sequences for magnetic resonance imaging at
ultra-high magnetic field strengths, the application of machine learning to a
variety of problems in medical imaging and healthcare, and the promises and
limitations of data, artificial intelligence, and related technologies in the
biosciences, healthcare, and other industries.

He was instrumental in setting up the U.K. Biobank Neuroimaging study (a massive
big-data health research effort), and has active research collaborations with
groups at Stanford University, Oxford, Cambridge, the Institute for Cancer Re—
search, University of Utah, Brigham Young University, Kings College London, and
Siemens Healthcare.

2. RENA

TEARRERT, AT NWH D (Brain/Machine Interfaces) 44, F¥J AL
BE (AD) LB E S (ML) a2 FRATMBEAWGE SN, REE AR HEEIARN
5wF. MIRAARENEBEAR, MERNEREREATIEGR. IBFIREFTALETE
W BB HATEMERE AWNGES. LR RERNBFAERZI B FO A Ag, £
AR FEAENT. WO AT E IR EM R 7 e, Aabw T, et
FHE KB,

W, FAETKFIANEWEZRNERREE, THRGERZWFH A EETERA
R Hizgy @B LR ER. ME, REFEBRMILE DRGSR, 2 FE
AR (BEG fig B, B . EMG AL e (B MEG fwa B DA KR T AR B 7 3% ), HR AR HE AR (ECoG
FEEE), BARBER (BMARXERER). EXBH L, KNEE LB TOTAE
RAMAGEEHNEMAIE G/ NBFIEESETAET . &5, REKSMR WD
PN EHRG R, NAXEEAREWEARRTN ZN AR,

In this course, students will be introduced to the exciting field of Brain/Machine
Interfaces and will learn how the fields of Artificial Intelligence and Machine
Learning are revolutionizing our ability to interpret signals from the brain. We
will first study the basic technologies that make interfacing the human brain
with electronic and mechanical systems possible, and will then delve into how
various artificial intelligence/machine learning and other signal processing
techniques are allowing us to interpret signals we receive from the brain. The
first several lectures will cover basic foundational concepts that the students
will require to understand the field. Topics will include an introduction to
signal processing, an in—-depth series of lectures on the basics of artificial
intelligence techniques for brain/machine interfaces, basic electronic circuits,
microelectronics and integrated circuits. Students will also learn fundamentals
of the human brain and nervous system, and how the nervous system uses electrical
signals to communicate over the sensory and motor pathways in the body.

We will then review the various technologies involved in brain/machine interfaces.
These will include lecture material and readings on the non—invasive technologies
(EEG, EMG, MEG, and imaging-based techniques), semi—invasive technologies (ECoG),
and invasive technologies (implanted electrode systems). We will focus heavily
in all of these lectures on the various artificial intelligence/machine learning
and other signal processing techniques used to analyze neurological signals of
different types. Finally, we will review the current state—of-the-art in
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brain/machine interfaces, introduce the broad set of applications being explored
for these technologies.

3. REAH

1 Al o sk

2. AIERSNEFIRR

3. MR FHESAESR

4. RIALEE O AR AR R

5. MO ERAIEGRSIEF
6. FEFRAEG QA MmO XA

7. EFEALNEYLE DA

8. MmNl WS, BESR%

9. ALK HFIES X EH
10. mAlLEOHARREE S ATk h1ER

1. Applications of brain/machine interfaces

2. Introduction to basic signals, systems, and signal processing

3. Basic electronic circuits, microelectronics, and integrated circuits
4. Basics of the human brain and human nervous system

5. Neurological signals and Non—invasive brain/machine interfaces

6. Measuring electrical signals from the brain: electroencephalography (EEG),
magnetoencephalography (MEG)

7. Measuring electrical signals from skeletal muscle: electromyography (EMG)
8. Semi—-invasive brain/machine interfaces: electrocorticography (ECoG)
9. Invasive brain/machine interfaces: implanted electrodes

10. Signal processing and machine learning techniques for biomedical signals
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WETH: (EFIE: HFEREBENEITHFREEEAY
Introduction to Very Large Scale Integration

FHRFE: B TF

1. #BNE

Ya-Hong Xie
MM XFBLISE HHNFEE TRARZR

® JURS I EMIRF R TRAF X MEEARAR

® BA 5T IAMM& [EBE 27

® 2012 FRERERELLMAREE

® XEFIFURFARNALPAXYREE

® {BIE AR IK I 2B 5P F B K

o HAXEIKHE. HAMFEFERN I8 ZTLA

Ya-Hong Xie %R M K FEM I (UCLA) BB F5 IR ZAWA T H, HHK
EARMHF B EF . UCLAZ X EWiF ABR S i K¥ 2 —, Samueli TR FFRAE 2022 4 U. S.
News Hp4 Ffr TAXTR¥RE 1610, AT KRFF 81L.

e E LT TR, BATE. e T¥. BRISWES. FREMEREEYE
FGHL Xie B AT 190 ZRHEORXE, 4 38 TR E LA f0 £ B E & 4. 2012 4,
MRBE ARG R EEXS QN AR, ZRTELRURPFKITE, e bR ST
WIVRREEGIREH . 1FA TBBE &+, Xie HIx G # 4 = FH(F [BEE W T BHF 4k
THREZER2ER, [EEEZ2RR AN LW HEARARAZ —.

Professor Ya-Hong Xie is a tenured professor in the Department of Materials
Science and Engineering at the University of California, Los Angeles (UCLA),
also serving as Vice Chair for Undergraduate Education. UCLA is one of the most
applied—to universities in the U.S., with the Samueli School of Engineering
ranked 16th among all engineering schools and 8th among public universities in
the 2022 U.S. News rankings.

His research covers fields such as electronic engineering, electrical engineering,
microelectronics, condensed matter physics, semiconductors, and integrated cir-
cuit chips. Professor Xie has published over 190 technical papers and holds 38
U.S. patents along with several international patents. In 2012, he received the
prestigious Alexander von Humboldt Foundation Research Award, selected by a
committee of approximately 100 renowned scientists; 57 Nobel laureates have been
funded by the Humboldt Foundation throughout its 150-year history. A Fellow of
IEEE, Professor Xie has served as the Chair of the IEEE Electron Devices Society’s
Electronic Materials Committee for three consecutive years, with IEEE being one
of the world’s largest professional technical organizations.

2. REAZE

KPR EZGNBUE T F 5 b By AR, 4 By 4 B N4 5 o B A 3|
RERE BRI EWN R AR, BEALTRRS LEHANT, BFRNELE
RAEE. pn 255 MOS i 2B A4, LR MOSFET B9 THEM IR, o A o 5] S b Bt 2 T
FRAR, T AL VRN AR R R R R R T
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EHFEBEL S, BENBARARIE OM0S B8 BT, BBy A NI R
FEENRNRAMER. B, RERRFERL KA e B ®m, KBS w
BN A L AT L B o A AN S . ARTRAE N F T IR S TR Rl o
A SRR AT T B S ey 2R
This course provides a systematic introduction to the fundamentals of microelec-—
tronics and integrated circuits, guiding students through the complete knowledge
framework from basic charge and circuit concepts to modern IC design and fabri-
cation. Starting with the nature of electric charge and circuit fundamentals,
students will explore solid-state physics, intrinsic and extrinsic semiconductors,
pn junctions, and MOS capacitors, leading to a detailed understanding of MOSFET
operation. The course also introduces integrated circuit fabrication processes
and examines the short—channel effect—its underlying physics and the historical
development of mitigation techniques.

In the digital logic section, students will learn Boolean algebra and CMOS
circuit design, bridging the gap between physical device behavior and logical
computation. Finally, the course discusses parasitic effects from the perspective
of resistance and capacitance, highlighting their practical impact on circuit
performance. This course serves as a solid foundation for advanced study in elec—
tronic engineering, microelectronic design, and hardware for brain-machine in-
terfaces.

3. REAH
R A A

R (1C) KRB AT Y Ak R T AR
CESWE, AMEF ARG IMEF TR
.pn ZF0 MOS ML A B

5. MOSFET: pn £+MOS W 2% 5
CEREBHETI VR

RV YO Y AR T A AR e B sk K
8. A7 R L

9.CMOS H, %

10. JA e PR o o 0 AR 2 3 A R

SO SR NC R

~~ O

1. The properties of electrical charge, basic electrical circuit, resistors,
inductors, capacitors, current source and voltage source; mention the omission
of the all-important quantum mechanics and thermodynamics;

2. The essence of the integrated circuits (ICs): voltages at each circuit
nodes; The prevalent IC logic: Boolean logic, etc.

3. Solid state physics: atomic bonding, energy bands, CB & VB; intrinsic and
extrinsic semiconductors; the temperature effect of extrinsic semiconductors
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4, pn junction & MOS capacitor: construction, charge distribution, I-V; the
difference between MOS and MOM capacitors: the density of states;

5. MOSFET: pn—junctions + MOS capacitors with emphasis on the Si electrode; the
necessary involvement of two separate circuits & the meaning of
“transistor” ;Output and transfer characteristics;

6. Integrated circuit fabrication process flow: key process modules: the in-
volvement of other field of sciences;

7. The essence of short—channel effects and historic development of remedies:
strained Si, metal-hi k gate stacks, 3-D structures;

8. Boolean algebra: the emphasis of universal gates;
9. CMOS circuits: inverter, NAND and NOR gates from 2 to n—inputs; Vdd-power;

10. Parasitic effects from the perspective of resistance and capacitance;

RRETE: (T ITE: BN 5 EANEF W &EE R LRI
Wireless Communications System Design

FRTE: FEREARG

1. ¥BN4A

Danijela Cabric
MM A FEMISR BFIRE S HR

® mMNAF¥EMISRBEFIKIANRFZATE £

® 2018-2019 IEEE Com Soc 3£ [E LA Fnr F T A2 i th2 38 AT 3
® X[ IEBE W%z 5 ffs RAEM T8l £ 5%

® 4 E N EEH|ETE MaxLinear /A& W B 5

Danijela Cabric HFEMMAFBEMALRET HIHHN TR ARG HIZ. #T 2001
FREIMRFBESI RN BT TREWH L2, 5T 2007 FREmMN A ¥ A
SREET TRL W ., MR WR BLREE R AR, EEBERENIEFA,
EREZ2HEEMT, FANRXTEREE XL LEH LR, 2020 4, Cabric HHEH
X AR e A A e T S L R 40 B B 9 o SR B TR T 4 2% W S A R T2 J i & (IEEE)
Bet. #HBEFA R EALE T, 7 TRF AR TP R R0 X &5 EEHF K.

Danijela Cabric is a Professor in the Department of Electrical Engineering,
University of California, Los Angeles. She gained her master degree in University
of California, Los Angeles in 2001 and her PhD in University of California,
Berkeley in 2007. Her research interests are wireless communications system
design, machine learning for wireless communications, sensing and security and
performance analysis and experiments on embedded platforms and software defined
radios.

In 2020, Professor Cabric was elected a Fellow of the Institute of Electrical
and Electronics Engineers (IEEE) for her "contributions to theory and practice
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of spectrum sensing and cognitive radio systems." Her academic achievements are
internationally renowned, with an astounding total citation count of 20, 000.

2. RENE

REREANE—ME LT T A LR R IT T &, Wt fo 520 M 8 L X4
B G B i AR AR, FANKFE I RE R AR TR ETAE N R LA
B A I A 1 B0 N R TR S AL - WL & Bk it o AR LT OFDM. 4 fn £ R &t IR
TSR ITUR TSN FNERE A, AFA(ITRFRIAARFTEANLLZ 5, B
26 %] 6G K%, WiFi fa4 B W .

The course will focus on a top—down approach to the design of wireless communi-
cation systems to build a fundamental understanding of core physics and network
layer functions from an analytical and practical perspective. Students will learn
about digital communication and signal processing in wireless systems; Practical
detection and estimation algorithms are used in transmitter — receiver circuit
design. Modern radio design based on OFDM, spread spectrum and multi-antenna as
well as wireless protocols and network technologies are studied. Students will
also study existing and emerging wireless systems, including 2G to 6G networks,
WiFi and the Internet of Things.

3. WREAH
HFdEE: FERNE. KB EREEYN
KRBT A /AR /e
3. Rk e M. HETH

. % W% (OFDM)
AR B BF

6. Z X431z . MIMO
R RIS NS

8. T gtk ReAn 2 AL

AT B, WiFL. AR
10, Bt LB 56 5 Fo 2ok I P 4
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o

~

Ne)

1. Digital Communications Fundamentals: Signal Space, Transmitter and Receiver
Structure

2. Signal Processing Fundamentals for Wireless:

3. Modulation and Demodulation, Estimation and Detection

4. Wireless Channel Modeling, Link Budget

5. Multicarrier Modulation (OFDM)

6. Channel Estimation, Equalization, Synchronization

7. Multiple Antenna Communications, Beamforming, Massive MIMO

8. Wireless Sensing and Localization
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9. Design examples: Internet of Things, WiFi

10. Design Examples: 5G Cellular, Cognitive Radio Communications

RET: CRIESIOH: “BRPf” HRERRARE ZKERER LR
(4 &)

Low-carbon Technology and Future Energy Systems

FHRAE: GIR ARG R

1. #BNE

v Aidong Yang
LAY BRER

@R KM I TR R A R

© ) O ERF¥AGIRNAMEAFTA

O 4 RF MMM EFFRFEARE R SRR FETHRFR R
~ ONERC IEAF 5 /NG AR R
02017-2021* BRI KA EAFE LG EREE AR 2VUARA

Aidong Yang ##% T 2014 S u N4 K%, HEAEABMAL L3
FRIBRFZAGHR, ARTHEEFEAFZAAIBRNFARNATA. AR E®E T
ABEHTRFAFIRLN, T1997 FREFELFA. EANFERFZW, Yang HEE
FERFAFESRBRIBRANGRHAN. MY EFERYR. BHHLAMIAF. TRT
WoKF. AFHRARFESE S RFERIAMNEE LB K .

Yang HAZ W R LABAE T RS/ AWMU ERB R < RGHEE T ERTEL, UK
MAEA fn AR TR T =X FAHERR. TRMEERRN T L. HAE, hHR
INAERTERE AR AVMARIE. BR-BF- KX R AHRHAR. Yang HFZH
UESAFENLC VA FALALH ST “BRAEARE LA G FHRIEE AR E T2

Aidong Yang joined Oxford in 2014 as an Associate Professor in the Department of

Engineering Science, and as a Research Fellow of Green Templeton College. He is
also currently head of research for the Systems Engineering Group at the Univer—
sity of Oxford. Aidong studied Chemical Engineering in Dalian University of
Technology and received a PhD in 1997. Before moving to Oxford, Aidong was a
Senior Lecturer in the Department of Chemical and Process Engineering at Univer-—
sity of Surrey, where he started as a Lecturer in 2007 after working as a
postdoctoral researcher in a number of academic organizations, including Chinese
Academy of Science, Louisiana State University, RWTH Aachen, and University of
Newcastle Upon Tyne.

Aidong’s research interests lie in developing methods and tools for modelling
chemical/biochemical processes and related systems, and in applying models and
other systems engineering approaches to support the development of sustainable
energy, engineering and manufacturing systems. In particular, his group is cur-
rently active in three areas: biological systems engineering, food-energy-water
nexus, and negative emission technology. Professor Yang served as the conference
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leader for five consecutive years, organizing the International Conference on
"Removing Greenhouse Gases by Improving Climate Conditions."

2. RENE

RREE T AL E w0 £ EIRGE ARk, HNE TR TP fo e & A Rk
HEWFAIR ., REFFATFHRFEE, FHAERE (HENSEE) FERAL.
EREFTF, FEARAINSFIFT BN ERAIFEER, GHFEhFE. £940F G
AW R R Frm b (s . R ) RS iR, RENZESZRE)EZ, BENRE
FEFEHF IR, ZATELFITE.

This course will discuss key energy and environmental challenges and introduce
systems engineering approaches that can be used to evaluate and develop effective
solutions. These approaches are based on mathematical modelling and include
numerical (computer) simulation and optimization. During the research projects,
the students will also have an opportunity to learn and research key energy and
environmental technologies, including chemical, biochemical (e.g., bioreactors)
and electrochemical (e.g., electrolysis, fuel cells) systems. The course will
start with a set of lectures to introduce the theoretical foundation of these
approaches, which will be followed by undertaking research projects.

3. REXH
L RS EFHI; RIER SR
2. AR A A BN

3. RALF RSB AR
4. BREF M IERAL KA
5. A B AR A AnaR Rk

6. A W1 IR A AR

wIER. HEGHA

8. AKEIEAA: WHHNAEHMKA
9. RRMERA: WHNAEHN
10. EARBZG: BHREFEHREX R

~

1. Introduction to low—carbon economy, energy system principles
2. Techno-economic assessment

3. Renewable energy technologies

4. Green hydrogen and energy storage

5. Life-cycle assessment and carbon foot-printing

6. Bioenergy and biofuel

7. Carbon capture, storage and utilization

8. Computer modelling of future energy systems: simulation
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9. Computer modelling of future energy systems: optimization

10. From technologies to systems: Circular economy and resource nexus'"

RET L CFRMF: FRENRESARFETHEEERL)
Water Treatment and Sustainable System for Water Resource Recov-
ery

FRHE: AT

1. #HBAE

Joe Moore

TRAEHEAY LAEFRIRAR

® M AY £ AL IFFE LAY RAF

e XEHL¥¥o% 252 FAEAUNELFL R EE
O LEERMY RS IREMNYEE IR AWM

4 O XEHERMY AL LHFEABE

\ y /,.‘Tq J'ﬁ:’;; Joe Dallas Moore -+ F 2006 £k 15 Wabash 2 [5¢ 4 ¥ F( £1E )
FAFAL, 2012 502017 FHRREFASEERAF LA (FIR) TREM L o+
FAL, AR EERTRAENANREANZEER, AHEZG KA T AR A YR EN T
wi, Moore i+ R T & A T HARMAENFPRAH. thEWHFHRESZF L Fof
FEL BT BN SR AT A An AR IR 6 AL, A7 R AR K A JE 4 AL 3R 77 I . Moore 1+ BB 7 2% AL 35
HEIR. PRBEARERFE TR .

Dr. Joe Dallas Moore received his B.S. in Biology (in French) from Wabash College
in 2006 and his M.S. and Ph.D. in Civil (and environmental) Engineering from
Carnegie Mellon University in 2012 and 2017, respectively. His research focuses
on the interaction of microbes and nanotechnology, particularly the effects of
nanoparticles on microbial communities. Dr Moore’s approach combines environmen-—
tal microbiology and nanotechnology. His current research focuses on the devel-
opment and application of new technologies to assess and solve environmental
problems, particularly in water and waste treatment. Dr. Moore’s research inter—
ests include environmental engineering, the use of nanotechnology in the envi-
ronment, and the mechanisms by which microbial communities respond.

2. RENE

AR B IR AL RE K, B R0 E N R AR E ., £,
JEEUE A HTEA UL ER. T afo g oS00 8, # ZRA THMT 5 T AL,
EPBR. BRERGEEEAREGHEANGLE, AXTREETEET HEE, HHE
B, A BEAR . AWM ANE T ZOER, WETAS EALEY 8 2. TAETIZH
& A ¥ e
How to efficiently, economically and environmentally friendly treat various types
of waste water has become an urgent problem to be solved worldwide. Biological
method, membrane method and other high—tech are widely used in urban and indus-
trial water treatment due to their advantages of high efficiency, energy saving
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and automation. The development of high and new technologies such as biotechnol—
ogy, nanotechnology and information technology has opened up new ways for water
pollution control. "

3. REAH

1. K. KR
2. WRAKAIE

3. RtA A A
4. wALFEAR

5. RBEEL R
6. BAKAALE
7. T3 A A AR
8. FRAELEK
9. AYBARA
10. HbLHBA

1. Water Chemistry. Water Quality

2. Drinking Water Treatment

3. Adsorption and Oxidation Technology

4. Electrochemical Technology

5. Reverse Osmosis and Membrane Filtration
6. Biochemical Wastewater Treatment

7. Planktonic and Biofilm—-based Treatment
8. Sludge Treatment and Recycling

9. Biotech applications

10. Other Advanced Technologies"
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2. HRK

RE—: (EWF: MRAREREEHHERMRTNITENT
BEIED
Molecular Biology of Memory and Memory Diseases

¥RTE: A TENF/MERF
1. #HB/NHA

Samuel Kunes
M K¥E TS5 AR ENFA S HR

O RFMAEAYFFAREL 2B 1T

O AFANM Y RFHER 28 £1T

®Pew AYEFHFIELFHIEHRKES

®Damon Runyon-Walter Winchell 42 EHRAFEH

® Sk LA T IDALE s F k" (60/726, 318) 26,318
Samuel Kunes BT R KF 0T 5 AW 545 7.

fbF 1988 FEV FRAE LY, REREFELFN., AFXENHHRETERANRT R

STk AT M, AN E 8 E R X I R A AL B fe o K. B TR E IR

FTH55 R HEBNE SRR WA ER AR, R AILIZHTERN. HTHFAR

R E 4 B, EEMFFHEEHTE+Z4, CESZANMRFAMALEL A - &

F: B k- FomE (RS 60/726, 318). #4F 3% ¥ $%45 3L Damon Runyon-Walter

Winchell £ AL LT KA AR HEAUNE O4 Fo 4 HELEE (Kunes Laboratory).

Samuel Kunes is a Professor of Molecular and Cellular Biology at Harvard Univer—
sity. He earned a PhD in Genetics in M. I.T. in 1988. His laboratory uses the
Drosophila melanogaster as a system of choice to examine how behavior is modulated
by the nervous system’ s functional plasticity, and to illuminate the relationship
between genetic control and the evolutionary divergence of behavior. With respect
to the function and plasticity of the adult visual system, the aim of this
project is to determine where and how such memories are encoded. Another study
looks at how a protein involved in synaptic plasticity is synthesized locally in
response to environmental inputs that produce a memory. He won the Damon Runyon-
Walter Winchell Cancer Fellowship, and he has his own named Laboratory at Harvard
(Kunes Laboratory).

2. RENE

L2 (Memory ) R AR KWL —, WAEHRKNE K E O RE. B4
YA KK FILILH (P /RRIEBRIE B4 ), Ml oZ# A+ 8 KIAE. N#ttbth sEE,
WLE S M NE R IR —— BN R E W R AR I —— AT B 7 k5 15
BEFHAT —R, ERARES, HRIANEHEIT <9010 B—FH——~F 221010, Kmanf]#
JHEFIRIT, R Fl B k38 AT . 4, Toamitie?

AT H AR HATE 7 8 RT3, T2 KR X 25 0 F B 3% 6 20 — AN 3L A R AE
—BEA R, SR MRS RS (R, DT LR R, W RRRE ).
BN S 2T EENEABA, L EFERES “WEER . A& EEHAL
——AHERERM (WA T EHNEE) A——2FmMaZ nZ W@y A, Wik
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BNMBERETH., BLLE, ATWEANRGNIUTERAMLT B RATNATE K
EE AL AR DUBARIME 6L ARF AT IR . AT KR 8y 0T 5 40 i A4 0 %
Hab bk ifNF, BEFITHATEM (neural plasticity) WA, URKEESZKRAEK
Ji 24 i AL, BT T AR AR

Memory is a central capability of our brains and critical to who we are as people.

Consider: as humans lose their memories, as happens in Alzheimer’ s Disease, they
also suffer a progressive loss of self-identity. From an evolutionary perspective,
memory allows animals to benefit from experience, whether the experiences are
good or bad, and thus be better able to survive and pass on their genetic
information to the next generation. In this course we will study memory — what
it is, how the brain learns and stores memory, and how the brain uses memory to
direct behavior

So, what is memory? Rather than a complete record of experience, our brains
select fragments of experiences, like specific features of a face, a snapshot of
an event and, often, an associated emotion (memories, after all, can be pleasant
or painful). We store memory as a cellular and molecular change in the ‘neural
circuits’ of our brains. An alteration in neural circuits, specifically at
synapses (the connections between neurons), changes communication between neurons
and thus alters our thoughts and behavior. Computations modeled on neurobiolog-—
ical systems underlie the most successful artificial intelligence algorithms.

This course will take a holistic approach to the science of memory. We begin
with basic knowledge of the molecular and cellular biology of the brain. The
course then turns to the concepts of neural plasticity and the storage of infor-—
mation and experience as ‘memory’ within the context of the brain’ s anatomy.

3. WREAH

1B AZ 84T A X

2WE T, R Ao oh A B B
3.8z K
4L BT HDK

5.Hebbian ®E#:, W HM

6. 2 A T H M B L 31
TR T EMF

8. WMAERITI2 5 2 FIB L6y 5%
9. lRFWAKE; THRE XETE
10. BRIBAZ; B /R 3K 8 B

1. Behavioral Definitions of Memory — Memory is a Multifaceted Phenomenon Studied
in Humans and Animal Models. We begin by learning how memory is defined and
measured.

2. Neurons, Synapses and Circuits — Nuts and Bolts of the Brain: Here’ s what
you need to know.
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3. Memory and the Brain — Where Do We Find Memory in the Brain? A first look at
brain structure and finding the ‘engram’ .

4. Hippocampus, a Memory Organ — Spatial and Other Representations in the Hip—
pocampus: Place Cells and Grid Cells — How we Find Memory Neurons

5. Hebbian Plasticity — Measuring Synaptic Change for Long-Term and Short-Term
Memory — Hebb’ s Molecule

6. Synaptic Mechanisms of Plasticity — Molecular Basis of Fast Local Changes in
Synaptic Function

7. The Molecular Biology of Memory - Signaling Between Synapse and Nucleus -
Memory and the Genome - Cell Biological Correlates of Memory

8. Prediction Error Memory and Memory-Based Algorithms — Brain Networks that
Update Memory by Measuring the Difference Between Expectation and Reality. -
Neural Networks for Reinforcement Learning

9. Special Topic Lectures: Adult Neurogenesis; Stem Cells and Organoids — New
Neurons in 0ld Brains; Their roles in memory and psychiatric disorders — Making
Brains in Dish

10. Special Topic Lectures: Trans-Generational Memory; Alzheimer’ s Disease -
Memory Transfer Between Generations; The role of small RNA molecules - Possible
Causes and Treatments for Alzheimer’ s Disease

REZ: (UFEEMF: HRAR. EFKAELND

Chemistry and Biology of Drug Discovery, Production, and Action
FRIE: AYE

Jason Sello
MM KFHA LR /AR K HF

B K F A FE R AT
® i KFIH A LR ML A H R
® VHMHAFNFRIELAREF LN NEERR
® 2010 F AN AN TFIEY 2R ITFETAKEEAA
WAAF A
o XEWLFFL, REMAENFLEFLLR
o IHXEEZHFHLELBLmHE

Jason Sello Z M K¥IHA L8 (UCSF) HML¥ Z2#%. MARZANTERS
. Sello i tHWHARELARAEEEAR, L EREMEFAEL ) BATH S HH A2
A R B E . At B AR R K AR N U A B R A,

Jason Sello HHA(LA P KFWNFHZ. MR XBEIEF LI ERT iERKE
TERAFM2ERFHNLA. BEE LS AFRBMFEL M, HEREZELFERT
BRI EERRR . R RRY 2 RRE, AEXEERMA ¥ 445 (NSF) "CAREER %
frEli Lilly" R By %",
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BB T R R KRB MR F R L, FE R IRAR T RN TR IR A 254 A 25 0 &
WRH B AR, DLRFE IR T a7 A B m B e i 3t RAOR AR, Sello HagL
B TAERAT 2012 456y GE IR 30 I AR L B S0 K.

Dr. Jason Sello is a Professor in the Department of Pharmaceutical Chemistry at
the University of California, San Francisco (UCSF). He is also a member of the
Executive Committee in the same department. Dr. Sello’s research focuses on
bacterial proteins, particularly those related to drug resistance in bacteria
such as Streptomyces and Mycobacterium tuberculosis. He is also interested in
proteasome inhibitors and their potential as antibacterial agents.

Dr. Jason Sello is a professor of chemistry at Brown University. His research
interests include the development of new synthetic methodologies and their ap—
plication to the total synthesis of natural products. Dr. Sello received his
Ph.D. in chemistry from Harvard University and completed postdoctoral research
at the Massachusetts Institute of Technology. He has been recognized with several
awards for his research, including the NSF CAREER Award and the Eli Lilly Grantee
Award.

His research has been published in various scientific journals, with topics
ranging from the development of small molecules to restore drug activity against
resistant Candida isolates to the study of thermoresponsive copolymer nanovectors
for the treatment of Leishmania infections. Dr. Sello has also received awards
for his work, such as the DOE’s Early Career Research Award in 2012.

2. REAN4

BNRE REENAMA T AEFK. Tk RN TR —MREN = £/ 2TF, RIHK
MEH —FREMHERK. BT RTUE QTP B THFHH, e k-
BB TEMRRL . EMBPAMEF. EF L RFLANNERZ —ZUMAFTERNREY
Y. ARBEERBMF HEEMF I EHKR . ARREBLRZMFEWE ZEA, KK
P o/ RAFER R ROF A AAMF T RO FEGF I EMF RS £ 0
FroRAL K F A F TN AR, AARARE R, RAEUSMIAERZHA, A
ERGMEENLF. 2T ENF. ARENFSREFHAR, RREMANHHHE. &
AT ERE.

Many of our most important medicines are antibiotics. An antibiotic is defined
as a small molecule produced by one microorganism that kills or inhibits the
growth of another. In nature, these molecules are likely used for chemical
defense, but they have long been essential tools in biological research, bio-—
technology, and medicine. One of the most famous antibiotics in medicine is
penicillin.

This course aims to highlight the connection between chemistry and biology by
covering a broad range of topics in both disciplines. It is designed for students
with backgrounds in biological and/or chemical sciences. Students with a chem—
istry background will gain an understanding of fundamental biological concepts,
while students with a strong biology background will learn essential chemical
principles.

Throughout the course, various antibiotics will serve as examples to illustrate

the biochemical, molecular, cellular, and genetic perspectives of drug action.

Students will explore key aspects of pharmacology, synthesis, and production of
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these drugs, gaining a deeper appreciation for how chemistry and biology inter—
sect in the development of modern medicine.

3. REAH

WU F A AR

HER BRSBTS, KA H R
3. AIENE Tl B o2 3 B & W E AL
LOBF OmREEE; KA AE T

5. 1B F W FINH; LB F g AL H

6. B-AE F; FMATH; BARE AR LK
T BABRNA RN BRAT S MRE A K

8. EEMAEIR S K& 1 BERKEY A 4 & Ak T Ak
0. AW F L MARWATRE

10. KE TR A B dnd & RATE Y

[ S R

1. Intro to antibiotics and microorganism

Explanations for antibiosis

Exploitation of antibiotic production in nature

The structure and action of antibiotics Central Dogma of Molecular Biology
2. Discovery of streptomycin

Tuberculosis and the taxonomy, phylogeny, and morphology of Mycobacterium tuber—
culosis. Taxonomy, phylogeny, and morphology of Streptomyces griseus.

3. Structure and definition of aminoglycoside. Mechanism of action of streptomycin.
Chemistry of Protein Synthesis Ribosome Amino acid structure
4.Discovery of erythromycin

Taxonomy, phylogeny, and morphology of Saccharopolyspora erythrae Structure elu-—
cidation of erythromycin Definitions of macrolide and aglycone

5. Mechanism of action of erythromycin. Mechanism of erythromycin resistance
Semi—-synthetic erythromycins

6. Discovery of Tyrothricin Taxonomy, phylogeny, and morphology of Bacillus brevis
Gram Staining Chemical Properties of Tyrothricin Antibiotic polypeptides

7. Peculiarities of Tyrothricin Biosynthesis of Tyrocidine A Biosynthesis of
Gramicidin A Peculiarities of Tyrothricin

8. Non-Ribosomal Peptide Synthesis Tyrocidine Biosynthesis Domain and Domain Func—
tions

9. The strategies that biochemists and geneticists use to elucidate the metabolic
pathways that yield antibiotics. The strategies that organic chemists use to

47



% CIEI#R&FAG &GN
) DERLEEAIATE R

INNOVATION BEYOND BOUNDARIES

chemically synthesize peptide antibiotics, lactams, polyketides, and aminogly-
cosides.

10. The use of genetic engineering to produce known antibiotics and derivatives
thereof.

REZ: (EM¥: ETTHERFRGHIWEKLFTNERED
Molecular and cellular biology in development and diseases
FRIE: REAENY | SfENY

1. #B/N4

Aziz Aboobaker
FEXY EWPFEAEHR

® FEAFIEWMEAAFERK
o FRA¥AFHAUEZRLBEER
® iE A% BBSRC DIP (H¥ A EMBFELEYTE)
IPHE RS
o XKEREF¥FLAEALKAKESFEIERE
® ¥ SCI T «PloS Genetics) Bl 4
: o UL EAFFHIYFRAS HF

W e Y RXEMKEES (RCK) ¥¥ 4
Aziz Aboobaker ZIAE N TAMF AT A M FHFRMABR —+HFNFARFTET.
LN TFETEAF AR, S SMBENFHRN, EARRR, AHAEL RN Hox
FEFEFER R RNAT 7 HRBMETERG AR E. Aziz Aboobaker 3% ¥ 7£ 2016-2019 4
M FERF DM AAFERK S FEAFIMFRARHT, DEFERFAEY
FRNWRE A RNAF L E H. Fo, b2 EWFHRE L SCT#F| (PloS Ge-
netics) BWE4H=Z —. Aziz Aboobaker X HW MR L E X F M B A UKE S Z T
MTHRARERFE. THRSBEARLXLIL Z /NS HIKE L T 6.

Aziz Aboobaker, with over twenty years of research experience in molecular bi-
ology and parasitology, earned his Ph.D. from the University of Edinburgh. He
has made significant contributions to areas such as nematode Hox genes and RNAi
in planarians. Formerly a Warden at Lady Margaret Hall and a professor at the
University of Oxford, he now holds a professorship in Comparative and Functional
Genomics at Oxford’s Department of Biology. Aboobaker also serves as an editor
for "PloS Genetics" and focuses his current research on animal regeneration,
exploring connections between regeneration, stem cells, cancer, and aging.

2. REAE

X TRAR 0 B AR ENE W E Y S 0 R, BN TEARD T AN, BE¥. X
BAMFURENMEFFHRNER. 6, FERLE T MO TENF N M m IR fodh Gk
M, 457% DNA 2| RNA BB & 694 AR A2, Bk, BRI B EF i ka5,
AEEEERENER, LA TRESREEA L WA N, BT ENEEIUAN B
MEBWH - Tiaatat, BELFTRAANEHM.

oAb, BRERNFRER GO TR, TEAERERRRRE. BE, $AKE
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fh B R IR E A T i, BEE TN TR R E AR LT, AFAERBELD
E¥HRTS AN EE— Sy ah. #idF xR A, F AR R SRR 5 A o b A
R E R B R AT AR RN A [ S SR R AU B TR KR B R Sk

The objective of this course is to delve into key areas of biology, aiming to
enhance students’” understanding of molecular biology, genetics, developmental
biology, and biomedical research. Firstly, students will gain a comprehensive
understanding of the fundamentals of molecular biology and the central dogma,
unraveling the biological synthesis process from DNA to RNA to proteins. Secondly,
the course will explore the fundamental principles of genetics, including the
relationship between genes and inheritance, as well as molecular genetics and
genomics. The section on developmental biology will introduce the molecular and
cellular basis of animal development, exploring the diversity of developmental
systems.

Additionally, the course will extensively examine the molecular basis of diseases,
with a focus on genetic disorders and cancer. Finally, students will be introduced
to state—of-the—art functional genomic approaches, including sequencing-—based
studies and genome manipulation techniques, providing them with a foundational
step into the field of biomedical research. Through these studies, students will
acquire the skills to address biological questions and apply relevant knowledge,
laying a solid foundation for future careers in biomedical research or related
fields.

3. REAH

L F A o 5 RO iE

2. it A AR At AR AL A
.RKEAMFE L Y KE ML R
4 REEMF L. KE F G0 BARES
5. kIR BT 2 R MR R AR E
6. B BT e AR AL 7 ik FRA ATk
TR R AR E A ik AEA KR
8. T4 5k

9. M E A

10. B AW R EH

1. Fundamentals of Molecular biology and the Central Dogma, DNA to RNA to Protein

2. Fundamentals of Genetics— Genes and Inheritance; Molecular Genetics and Ge—
nomics

3.Developmental Biology— molecular and cellular basis I: an overview of animals
development and diversity

4.Developmental biology — molecular and cellular basis II: specific examples of
developmental systems
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5.The molecular basis of disease: Genetic disorders and cancer

6. An introduction to state—-of-the-art functional genomic approaches I: sequencing
based approaches to studying genome function

7.An introduction to state—of-the-art functional genomic approaches II: genome
and expression manipulation approaches to studying gene function.

8.Stem cells and potency
9.Animal Regeneration

10. Regenerative Biology: examples of world class research

REN: (EHEFTE: EAMBS EWAKREAR)

Intro to Biomaterials and Bionanotechnology

FRTE: AR/ AR
1. #HB/NHA

Benjamin Almquist
R EE TR RA S HR

o HEMIT ¥R ANTRRL Y HF
O RELE T ¥ A MEESEEARELE
® 75 2017 4B £ H ELE 2 A A
O HRRGEFEEIFRREHRFRA
O EAYEHFHAR 3 MEE LA
® Advanced Materials % 14 XH F|HF i A
Benjamin Almquist 4% 7EHTIEAE K FIRE TAARB FA L Aol ¥4, #ITE 2017
FMMNENHBF LT AHARERT; BRAREFTEEIFRERERFRSL,; I TR
Advanced Materials & 14 KLV FIHR A

Professor Benjamin Almquist received his M.S. and Ph.D. in Materials Science
from Stanford University. The professor was named Emerging Researcher at the
European Society for Biomaterials in 2017; has been nominated for Best Teaching
at Imperial College several times; and is additionally a reviewer for 14 profes-
sional journals, including Advanced Materials.

2. REAE

ARBEAENBUE. HARFHEGRFHIXAE, ERRWTETELTEENM
BAER R MR, it — SR E ARG EMARBRB R A . RE AR T
Sl FRE TR EERMFBONT, W F LR TEM AR LE .
a8, BIR-EARIERE) AR R R

s, WEKRENTRMHEIRMER (BB A, BN UREMAHR
WAENRYE, ANBRATHNBERR GO R G £ A SR, AR R, F4&
T R BT VO B BB R A kA

RENEFHPHRETHEGHREAREEF OO ER, EN KB XK
REGRGHNAMBEMEEM. BRAF N, FERERPRARE TH BT £ MR F A
EAER, AREREEHYHE. ALBEL5 WM P HEERLA.
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This course provides an interdisciplinary introduction to the interface of chem—
istry, materials science, and life sciences, focusing on how atomic and molecular
interactions determine material properties and their applications in biomaterials
and bio nanotechnology.

The course begins with the fundamentals of atomic structure, subatomic particles,
chemical bonding, and electronic configuration, followed by an exploration of
intermolecular forces—including van der Waals forces, hydrogen bonding, dipole-
dipole interactions, and ionic—-covalent character—and their influence on the
mechanical and chemical properties of materials.

Students will then study the mechanical behavior of materials (stress, strain,
elasticity, and plasticity) and the biochemical properties of biomaterials, em—
phasizing materials used in drug delivery systems, their biocompatibility, and
their functional performance. Through applied examples, the course will cover
drug formulation principles and controlled release mechanisms.

In the latter part of the course, attention will shift to biomimetic technologies
and nanotechnology, including nanoparticles, nanoscale drug carriers, microsen—
sors, and wound-healing nanomaterials. Students will gain insight into how na-
noscale materials interact with biological systems and how such interactions
drive innovation in therapeutics, diagnostics, and regenerative medicine.

3. REXH

L RFEMAnfEs; TR T, RIHEA
2. TMA, fuFs

AR TEAEER; BEES; A%
4 ER-EARAE B AR & TR
5. PERRIAURASPE: B J7 Aol AT WA
6. A HIAtHHIN A fL A I

1. B HAGMK: EMMHRR; EHmEKE
8. LA N BT ERAR

9. T EBR: MABN, WAEARELHHAR
10. EMARBAR: LR, BT

(98

1. atomic structure and chemical bonding; subatomic particles; atomic models
2. Electronic configurations; chemical bonding

3. intermolecular interactions in materials; van der Waals forces; hydrogen
bonding

4, dipole—-dipole interactions; polarity; ionic covalent properties
5. mechanical properties of materials: stress and strain; elasticity and plas-—
ticity
6. biochemical properties of biological materials
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7. materials for drug delivery systems: types of biomaterials; biocompatibility
8. Applications of biomaterials; drug formulation; controlled release systems

9. biomimetic technologies: nanoparticles; nanotechnology and drug delivery sys—
tems

10. Bio—nanotechnology: microsensors; healing nanomaterials

WRERL: CEVMEY: BRERGBRERRNWFTT)
Nutrition — Fundamentals and How Food Influences Health
¥RFE: ERF

1. HEBNE

Mary Flynn

HPRY BREHHR

o UNRBAPMARFHFIRFREL

B RF AR F AR

A EFRFREK LR BER GG E R

B K W R B o 4 B %
YHAGAARFEFRMNFERLERE

RAEFME CFEARRE & AR i 7 BIR L EY % )

Mary Flynn H$ZRE — (L& E IR FYR N R L F 0 Tk A
+, WA ZHHERFMEFENFARGERER. T 1994 FREFEHRFERFH
+¥fr. Flynn 3% B 2012 FEASEAARFHEEFREZ (EKR). o, B 2017 F
DLk, WREEZESKFORR Ryan AR FH LB AZ. BEERFARLRS T E
W E AT X 2 RY, YRE 2005 FlRREAFHFL. 2007 FRERATHT FEEL (F
ERBERENERITE), UK 2010 F£FE5ERTIF2H 24 st Ris %,

Prof. Mary Flynn is a highly accomplished professional in the field of nutrition
with an extensive educational background and a wealth of experience in both
academic and clinical settings. She holds a PhD in Nutrition from the University
of Rhode Island in 1994. She is the Associate Professor of Medicine (Clinical)
in Brown University since 2012. Additionally, she has been an Adjunct Ryan
Associate Research Professor of Neuroscience at the University of Rhode Island
since 2017. Prof

Flynn has been recognized for her excellence in teaching and public service,
receiving the Dean’ s Teaching Excellence Award (2005), the Bank of America Local
Hero Award for Volunteer Work at Food Pantries (2007), and the Rhode Island
Dietetic Association’ s 24 Carat Award for public service (2010).

2. REA4

RRB RGN BE R FNEREE, FA W+ T RES 0B m AR R, K#
HREAG. REMNEFREATGMAENT, 5 2FEERBAMET. BREEGRF=
R BEERFEARFOIRELE E AR (WERR. B0, L) ZEXAR. &
FAREFHERECHN LIRS, FERITRERR G RERM AL E F 0B RE
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This course provides a comprehensive introduction to the fundamentals of nutri-
tion and examines how food influences human health, metabolism, and disease risk.
Beginning with an overview of nutrition science and research, the course explores
the functions of the three major macronutrients—carbohydrates, lipids, and pro-
teins—and their connections to common health conditions such as diabetes, cor-—
onary heart disease, and obesity.

Students will analyze energy balance, diet, and weight management, as well as
the role of nutrition in the development and prevention of chronic diseases. The
course also covers micronutrients, including essential vitamins and minerals,
highlighting their importance in maintaining physiological functions and pre-
venting deficiencies. The topic of nutritional supplements will be discussed
critically in relation to their efficacy and biological impact.

In the final part of the course, students will explore nutrient absorption and
metabolism at the cellular level, gaining insight into how nutrients are digested,
transported, and converted into energy within the body.

By integrating biochemical theory with real-world examples, this course equips
students with a solid scientific understanding of how diet shapes health—Ilaying
the groundwork for further study in biomedical science, public health, or food
and nutritional sciences.

3. REAH

L. & F e A TR

2. 5k & M KB ROR R B KA A
R MREE. BRAENK

4 EAR; BREAMEEGBREENGDH
SRREEE, KESRE, EHOEEYH
6. B G EERAE; MR Z
THWEERE;, CFREEFHT YR
A K AR

9. 4 fL KT 6 B SR BB T

10. 40 jfg KT 6 B FR B AR A 1T

8. &5

1. Introduction to nutrition topics and terminology. An overview of nutrition
and nutrition research

2. Carbohydrate
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-Defined, types, food sources, function in the human body. Introduction to dia-
betes and the role of carbohydrate.

3. Lipids

-Defined, food sources, function in human body. Lipoproteins, role of lipids in
coronary heart disease

4. Protein

-Defined, food sources, function in bod, effect of low and high dietary protein
intake.

5. Micronutrients

-Essential Vitamins and Minerals-Exploration of essential vitamins and minerals
required for proper bodily functions. Food Sources, functions, and deficiencies
of key micronutrients in the human diet. Toxicities.

6. Energy management

-The role of diet/ food in body weight. Health consequences of overweight/
obesity.

7. Diet and chronic disease development and treatment

-What foods to eat to decrease the risk of and to treat coronary heart disease,
type 2 diabetes, and to maintain a healthy body weight. Examine risk factors.

8. Nutrition and Physical Activity

-Overview of the relationship between nutrition and physical activity in main-
taining overall health and well-being

-Exploration of nutrient needs for individuals engaged in different levels of
physical activity.

-Role of nutrition in optimizing exercise performance and recovery.
9. Nutrient Absorption and Metabolism at the Cellular Level-I

-Understanding the process of nutrient absorption and metabolism in the human
body.

-Exploring the role of cellular biology and biochemistry in nutrient utilization.
10. Nutrient Absorption and Metabolism at the Cellular Level-II

—Investigating how different nutrients are broken down, stored, and utilized by
cells.

WEN: (REF: KW AERAS MBI AFRED
Molecular & Cellular Immunology

FRITE: REF/ pTENF

1. #BNE
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Alexander Ploss

ERPFFKRE 2 FEMER AR

® HANMNAGLERE Ploss Lab
o USRI AMHTW AT AR TR K
o XERFMRRH*S (AAS), XEM RIS (IDSA) FAU
& Kk R
® Virus FEFLMTE FHREE 2R
® {H AT 2020 # %415 E Charles M. Rice

Alexander Ploss EH Bl A LM WAF 0T AW 2L & 3,
AN A4 LB 'E Ploss Lab.Ploss 3% /£ E B E MR A% (University of T bingen)
RETENMFFL L FA, FERREERFAFERE-NRYEFH R (Howard
Hughes Medical Institute) #Fuf& [EiEEEEEEEM % H 0 (German Cancer Research
Center) #Z T, ERARKFREREFE LTI, MNHTE SEALELIHN %
B RPN F LR, BEFRAE. HXxEREMER. AT DNARALTIEY. 2T
FEF/ KRN E oy Y & A, AR AR EA, B ARND BAEAR, AT
RAT AR RES.

Ploss Z¥EH 5 T 216 H-Z B EFF K KN4 % (Kimberly Lawrence Cancer Re—
search Discovery Fund Award ). % Ef& Lo F oMK 09 B e hr H £ 57 7L % (Astella’s
Young Investigator Award ). EE LA ST E W ATHEF % (Liver Scholar Award ).
EXEMAEMFE LT E N T - -TBTRLEARAY (Merck Irving Sigal Memorial Award).
BERE LA BRI L. TR AE L EI S 2 E LR L. EEBEE A5
KA LTRSS RRABALR R, B4, Ploss SRR HEENBE
5P FK 1R 40 A~ R o g o R T B R B

Alexander Ploss is currently a tenured professor in the Department of Molecular
Biology at Princeton University, where he leads the Ploss Lab. He completed his
Bachelor’s and Master’s degree in biochemistry at the University of Tiibingen,
Germany including additional training the Howard Hughes Medical Institute at the
University of Washington, Seattle, and at the German Cancer Research Center in
Heidelberg, Germany. Dr. Ploss completed his Ph.D. in Immunology at Memorial
Sloan—Kettering Cancer Center/Cornell University and postdoctoral training at
the Rockefeller University. Prior to joining the Department of Molecular Biology
at Princeton University in 2013 he was a research associate professor at the
Center for the Study of Hepatitis C at the Rockefeller University. His research
focuses on immune responses and pathogenesis to human infectious diseases, in-
cluding hepatitis viruses, related flaviviruses, and malaria. His group combines
tissue engineering, molecular virology/pathogenesis, and animal construction, to
create and apply innovative technologies including humanized mouse models for
the study and intervention of human hepatotropic infections.

In recognition of his work he received the Kimberly Lawrence Cancer Research
Discovery Fund Award, an Astella’ s Young Investigator Award from the Infectious
Disease Society of America, a Liver Scholar Award from the American Liver Foun-
dation, the Merck Irving Sigal Memorial Award from the American Society of
Microbiology, the Loffler—Frosch Prize from the German Society of Virology, the
Young Investigator Award from the Theobald Smith Society, the Research Scholar
Award from the American Cancer Society, and an Investigator in Pathogenesis Award
from the Burroughs Wellcome Fund. Professor Ploss is a member of the Genomic
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Instability and Tumor Progression Program at the Cancer Institute of NJ

2. REAN4

HEEFTR, RIEFEN—NKRERI, BHTHREAREE RGO BT HLH
UR R EXN TRFND . MERFRARNEE, REFRGEE TS EFTE, &
AREFEHK . BRI i B 25 7 mamAE 7 &R,

X[TRBF R T HALGMAIEZANELRTE, BFELA kA, BE0NERLER
RIS R AFREERIERRANBER G R AL, R R RN LM, SR 28, T 4000,
B 40 VAR S AR R T ik, I TRAR 45 SR B xR 5 R o B S o B A kR AT T AR
FHENBPRSESRE, HAREEFTREFORRECOTR, MG THRO R P H RN —&
B,

In the field of medicine, immunology plays a pivotal role in studying the func-—
tionality, regulatory mechanisms, and immunological responses of the human immune
system in relation to diseases. With the advancement of scientific technologies,
immunology has integrated into various medical disciplines, particularly making
significant strides in vaccine development, immunotherapy, and anti-tumor drugs.

This course deals with the basic aspects of the mammalian immune system in terms
of components and their function. Topics covered included basic immune system
features of both the innate and acquired immune system, immune system diversi-
fication, antigen presentation, T cell, B cell and immune effector function and
concluded with an overview of immune function and dysfunction in health and
disease. Students are expected to actively participate in class and to present
an immunology—based clinical case studies, followed by discussion of both the
case and the general concepts covered in the case.

3. REXH
CREFR®; ERAK: FHE &

—_

2L ERFEREFRREIL: MR A
3.B/T A Z Rt U R Al LR ZAR
4. T ok B 40 e oy 0 J 22

5.MHC R H 3k, %k RAZRME 5tk
6. B/T 4EY X H

7B RS T 4R E o s B

[ere]

LT SRAE R R T 6k B 4 e vE AL
g A fazh gk, Fe 4K, #JZi017
10. 3 f MR IEW A, BIERE

Nel

1. Intro into immunology; Innate immunity: first lines of defense

2. Innate immunity: the complement system; Induced responses of innate immunity:
Pattern recognition by cells of the innate IS; Induced innate responses to
infection
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3. Antigen recognition by B cell and T cell receptors; The generation of lympho-—
cyte antigen receptors: Ig and TCR gene rearrangement

4. The generation of lymphocyte antigen receptors: Ab subclasses & diversifica—
tion of the antibody repertoire; Antigen presentation to T lymphocytes

5. MHC and its function; Signaling through immune system receptors — part I
6. Signaling through immune system receptors — part II; B&T cell development

7. Thymic selection; survival and maturation of lymphocytes in the periphery;
Lymphocyte homing and priming

8. T cell effector functions; B cell activation

9. The distribution and functions of Ig classes; Fc receptors; Immunological
Memory

10. Dynamics of adaptive immunity; Immunity to cancer

REL: (EFEAFETA: TERRAATHIFERLSARX
R AT 5

Planetary Health

FRTE: EFE/AETA

1. HB/AG

Katherine F. Smith

THARY EFREHT

® T A¥EFHFHI

o 4AYHKFEAE K

o e AYEEFFHRATE R LKA

0 WALRRASEEEMHEFTE, AFAM. Bl AHLH
BNAREEE

Katherine F. MMhEE%ﬂ Bl %%, WREVFHREFERERK. REMEE
FEREKAFER SRR, WRZFRAR., Lol HEFNTHRATA. £EHRK
EARREAFANMEF T EEZ TN, F 2008 FIANZAF. WHFAFTE S
IR A STEMM #HE. WA TRELERE CBHEY. CESFHRB). (—MEEY F0
R AEMEY FRATIFFH T L

AT K O AR A E A RO R R RAR, HFHEALIRAE PRI AT R F Bk
FRBEAZRANKEER. RETEVHFFREEKMLOABHF. 2T
BE, WREFTERTAFNENFF L FA{L, kLZQﬁD)HjK”L5LELEL%IJ}%xﬁzn$pm #HAb 5
@ﬁi%%?%%i {ir.

Kate Smith PhD is Associate Professor of Medical Science and Senior Associate
Dean of Biology Education. She is a member of the Division of Biology and Medicine
Dean’s leadership council and administrative leader of undergraduate, master’s
and doctoral education in the Division. With training in infectious disease
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ecology and biogeography, Dean Smith joined the University in 2008. Her schol-
arship focuses on planetary health and STEMM education. Her work has been pub—
lished in peer-reviewed journals such as Science, Ecology Letters, One Health
and Conservation Biology.

Dean Smith teaches courses on planetary health to undergraduate and medical
students and co—chairs the Planetary Health Curriculum Integration Committee at
The Warren Alpert Medical School. She is recipient of the Dean’s Award for
Excellence in Undergraduate Teaching, Advising and Mentoring in the Biological
Sciences. She earned her BS in biology from The University of New Mexico and a
PhD from the Department of Ecology, Evolution and Marine Biology from The Uni-
versity of California Santa Barbara.

2. RENA

—NERENERSE -ANERSHERG? £ RN EAET? KA
Qo {7 IR WIS K BTN B2 BRAT o (T K38 T 45 70 8 4 R A T SRR IR T 7 ] ALA
BT ARIRAR B A . AT B AR BT — /MY B SF AR, B LA RV 2 xR R R ik Ak
BT ARG AR 10 KIRAR 1 F AN AT B 7 2 QA0
Hb e TTREERRERO SR FREAME, UK TEMEE: AREFRPAXERE
TR IR WA

FEMHRTABETN. AW EHEEER. RREAS. F1R. FHEER. 75 &R

BRI KR EEE. B RHERRNGREEREEM. FOARHET2RE N LT E
Bk B B B A . BIIRAZ S SR ET, F AN R4 B A M HOT R 3OR R A KRN,
IR 21 MR AEALE T k.
Will a warmer world be a sicker world? Is biodiversity good for our health? How
will we feed a growing population? How do we transform cities for health and
sustainability? These and related questions form the foundation of Introduction
to Planetary Health. Planetary health is a new interdisciplinary field that
examines the human health implications of human—-caused disruptions to Earth’s
natural systems.

This course introduces students to the history, concepts, and applications of
planetary health through 10 lectures that incorporate case studies from the
Planetary Health Alliance Case Study Anthology, and lessons from Planetary Health:
Safeguarding Human Health and the Environment in the Anthropocene. Students will
explore key themes such as climate change, biodiversity loss, food systems,
infectious disease, noncommunicable diseases, pollution, energy transitions, and
pathways toward healthier, more sustainable futures. Case studies will ground
theoretical concepts in real-world examples from around the globe. By the end of
the course, students will be able to critically assess how environmental change
impacts human health and articulate approaches for safeguarding wellbeing in the
21st century.

3. REAH

L ARG AR
2. ABAME ARG R

3. B AR A AL 5 AR
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1. An Introduction to Planetary Health

2. Climate Change and Human Health

3. Land-Use Change and Human Health

4. Invasive Species and Human Health

5. Environmental Toxins and Human Health

6. Infectious Disease and Planetary Health

7. Food and Nutrition on a Rapidly Changing Planet
8. Energy and Planetary Health

9. Ocean Health

10.Mental Health and Happiness on a Healthier Plane

RE/N: (WEFE: N AR RR T HRIED

An introduction to Exoplanets and Cosmology
2 N B

1. FB/AE

Enrico Pajer
S RE I

® SIAR K SF N B AR 4 3 R B

® SR 5 F AR R

® RARAFERMEL WG

o LHELBRMIAFEAMERHR. BEAFER

® LA LMATHAFH R R

o VKT =M AZ RS (W0) & TFHRERFR (Vidi grant)

Enrico Pajer HIMAM T O KL A KFEAMER . SIFKFET XA SRR
B0, FENEFEHSF. ETIW. TEAN) OB SRR, GEARPK. X
RE&M. FHEBEKE RS, AU, MY RERARAFGRNEL LT L. T
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REFFRR . GRBIARFERNER AR EEITR . 50 R I B4 A
AEERE M) ZRREFAMAN L, FEEAGFARTE£T 2R,

Enrico Pajer is a professor of the theoretical physicist at the Department of
Applied Mathematics and Theoretical Physics and part of the General Relativity
research group at the University of Cambridge. He primarily engages in research
in fields such as cosmology, quantum field theory, string theory, and general
relativity, covering topics like inflation, large scale structures, and the
cosmic microwave background. Previously, he served as a postdoctoral fellow in
high-energy physics at Cornell University, a research associate at Princeton
University, and a professor and senior researcher at Utrecht University’s De-
partment of Theoretical Physics.

2. RENA

RN B EZ-HR-FAR-AnKFHEFEA TG, GENEFEIL L
W EFER R EELI. F R B ARESER KT A 5t YA F e R AR
BTN (ET) Y. BRIt E. FANYEIZREESHMERFHEK. ok
BERBUKAMAR S, $Ta% TN FH ARG EL S 6z,
The course begins with the Friedman—-Lemait—Robertson—-Walker inflationary cosmol-
ogy model, a brief introduction to the major epochs and discoveries in the
history of the universe, a review of the Big Bang model and its particle content,
and a discussion of the main components of the current universe, including
visible (baryonic) matter, dark matter, and dark energy. Students will be able
to better understand the expansion, acceleration and redshift of the universe,
so that they can predict the future evolution and fate of the universe.

3. WREAH

1. KMAEZRIMTERE®

2. RAIMTEHNT

3. FHHKSITERA;, TEHRNA L
4. FHAMK; FHIEAY, REEZHRE
5. WAREREFE;, BANELUNFH
6. WYIREA, FH¥ESR

1. BRI BEEEE. AniE K

8. ERH. iM%k, 5l HER

9. FHMHEE R, RAL

10. FHARE X, R FRHiks

1. Theory of the Solar System and Exoplanets

2. Methods for Exoplanet Detection

3. Cosmic Expansion and Planet Formation; History of Planet Detection

4. Composition of the Universe; Cosmological Redshift; Friedmann Equations
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5. Fluids and Equations of State; Single—component and Multi-component Universes
6. Dark Matter Models; Cosmological Distances

7. Dark Matter, Dark Energy, and Accelerated Expansion

8. Galaxy Clusters, Rotation Curves, Gravitational Lensing

9. Cosmic Microwave Background; Thermal History

10. Event Horizons and Curvature; Inflation; Primordial Perturbations

REM: B¥: MEARTFARF>EAEHE)
From Combinatorics to Calculus

PR E: B /R

1. HZBNE

v

Dan Ciubotaru
XY BFELHER
O b RFEBRERF I EE
© 252 KRB R B A R
o U EMIT. HFARAFAFETRMAIH
® LT MK B R F UK P B
O LR X FE I RAXEE R FEAL LT
O XEHFF L (AMS) RbF B FE¥4 (IMS) A7

Dan Ciubotaru % T 2014 FEFARRAEE L THNESRAFHFATKT E L
WL FAF S, 2T KA+ FHNFTFHF T, Dan Ciubotaru # 3% (7 B #
HEREMAERNHFEZLE ., BN ARETFERFRFR LG R, FETF RS
FBRERFREF TN, AFRFNHFPARFELH T, 2014 FUK, #ZR-EAR
S ERFFERERFRE AT TE,

Dan Ciubotaru &A% A XA Z K14 representation theory, X & —NAFR AT
P BB AU, T B AR A xR B 2 2 X R K RAEZR TS B TR 2 A b ve AR B T R
KA. BN R R AAFE T RE TR FA R 8 (EPSRC) "L EF 8y FE B

Prof. Dan Ciubotaru completed his studies at Cornell University’s Mathematics
Department in 2014, earning his doctoral degree. Following this, he embarked on
decades—long research and teaching endeavors. Professor Ciubotaru possesses
teaching experience from leading institutions in China, the UK, and the USA.
Currently, he holds the position of tenured professor in the Mathematics Depart-—
ment at the University of Oxford, while also serving as a mathematics tutor at
Somerville College, Oxford University, responsible for pre—examination coaching
and tutoring in mathematics. Since 2014, Professor Ciubotaru has been in charge
of the admissions work at Somerville College, Oxford University.

His research area is in representation theory, an area of mathematics concerned
with the study of symmetries, and also particularly interested in unitary rep-—
resentations of reductive Lie groups and Hecke algebras in the framework of the
local Langlands correspondence. Prof. Ciubotaru’ s research has been recently
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supported by the EPSRC grants “New Horizons” .

2. REAN4

BRARE, FARLAEELGHRF . BRMERANZOMS, FRRFEHT
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This course aims to provide students with a comprehensive understanding of core
concepts in combinatorics, calculus, and probability theory, and to equip them
with the ability to apply these concepts flexibly in business and scientific
contexts. The course is designed to cultivate students’ skills in mathematical
modeling and problem—-solving, enabling them to analyze real-world business and
scientific challenges using tools such as power sums, permutations, and proba-
bility distributions.

3. REAH

I RER &

2. R RHE K&

3. Zeta MG 5A £ WK

4. WL

5. WEEFA. Gamma (1/2) . WEH 4

6. s R . KR AR KRH
BHAE . AR, AENA

8. WM EMELNHRER

9. BT 3 B BP9 R

10. 26 F A X o oy B

~

1. Combinatorics: power sums, permutations, Bernoulli polynomials,
combinations, the Binomial Theorem

2. Infinite series, generating functions

3. Zeta functions and Bernoulli polynomials

4. Calculus: the Gamma function T (s)

(integral definition, basic properties)

5. The probability integral, T (1/2),

Double Integrals

6. More advanced properties of I,

Functional equation, Beta function, elliptic integrals and applications
7. Discrete probability, conditional probability, combinatorial applications
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8. Advanced Topics in Calculus and Probability

Extension of calculus concepts related to the Gamma function.

Probabilistic interpretations of the Gamma function, Central Limit Theorem.
Applications in Statistics and stochastic processes.

9. The role of symmetries

Groups: geometric symmetries, permutations

10. Applications of Combinatorics in Machine Learning; Introduction to combina-
torial concepts in machine learning. Combinatorial aspects of algorithm design;
Real-world case studies showcasing the interdisciplinary nature of the material;
Overview of the course journey from combinatorics to calculus.

RE: (EARE: BEMEEER LRI

Numerical Analysis
R E: KEMM

1. #BAE

Ming Gu
MM K ZETH AR &5 #HF

® M KFM RN R Z A G B

& XF i HAAF I+

MR E: MAKE, HELERYE, BFETE

2017 MBFJEFRASB XL K

2017 4 Hipe E®HX X

Ming Gu I MM KF A T AR F R 8. T
1993 FAEZABEENI G KFHENAFZREE L ¥4, IF
F 2000 N TR D RAER, WEKERTFENRREERFELE. HITNHRLETHR
wHEE, HNASEREREEERE. BELN. U EIBF T (BHEREF ).
AR BRRE R L TE R LT E 2, EPEHE 2017 FEREEEITE RSN REL L.

2. REA4

AL AT B AT T ALK 2R A I B P R B BB H 7 i R R, WK
GUA) 2, PR R A PR T LR T A RE AR R . SRR B RS
PR KRB MRS IZ. FERERN—ANEES I WA BT TR
W — MBI %, AR R A KA T G B AT B S AR ] AR 2R B fe o k. it
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Numerical analysis is a discipline that studies numerical computation methods
and their theories for solving mathematical problems using computers. It encom—
passes a wide range of fields, with many optimization problems often being
formulable as mathematical programming problems. Linear programming is an im-—
portant subfield in operations research that has been studied early, developed
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rapidly, widely applied, and has matured methods.

It is a mathematical theory and method for addressing optimization problems
involving linear objective functions subject to linear constraints. Linear pro-—
gramming finds extensive applications in areas such as military operations,
economic analysis, business management, and engineering technology. It provides
a scientific basis for making optimal decisions in utilizing limited resources
such as manpower, materials, and finances rationally

3. REAH
LiRERRS EA
2. MR K R
3. MK B XA, Ak
4. Fx AR A a1 P
5. AR B LK R

6. % H AT &M
7. 38 T 28 3 L R

8. F AR

9. EF g A1GFE
10. R ib

1. Introduction

2. Introduction: Linear Programs and applications

3. Linear Programs and their duals; the simplex method
4, Optimality and duality

5. Applications: Diet problems

6. Applications: Multi-Objective Linear Programming
7. Applications: Transportation problems

8. Zero—sum Two—person games

9. Non Zero—-sum Two—person games

10. Summary and conclusions

FEYT— (NARFEEHIBEFN: IRIBRSHLSFFEFHHK
HHE 5 Gt ER )

Numerical Models, AI and Machine Learning, and their Applications
FHRH B BT IR
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Anastasia Romanou
AW AFERF

® FHbth I A N AME S B B FE A B
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Anastasia Romanou %2 BARLL T A% M A $ ¥ 5 A W R84, W 1999 3K
B EANTKENEEEFELFM. At R XEERMEMAR (NASA) X K4
KEHRBT (CISS) BAF R ¥4 . GISS & NASA Bk K FH#R fo o Y30 T S0 BT, R B4R
b K ERALAG B — DN AL, H3% B AT R W AR E 2R ER S AR, #iFE AR
W ABELE. #RSETXTHERBFEZANANTSRE, RETEFENFEY
HEk b F A XX E R R ZE R oA T —ANFRE W Fo i 2k 2 RO R B+ 4598 4 & A B RFI
A EFN, NASA RESERHERERHREZE RS MROGTHF—REEREK 10 FRE
K, ke B R, DN Ao s AT X e L 89 4 SUATE 4.

NASA Goddard Institute for Space Studies. She earned a Ph.D. in Physical Ocean-—
ography, Florida State University in 1999. Her research interests are in Global
carbon cycle and climate, large—-scale circulation of the oceans, and climate
variability. She also participated in the Decadal Survey for Earth Science and
Applications from Space to research the Ocean Biology and Biogeochemistry com-—
munity’s initial input to the RFI issued by the National Research Council towards
the next Decadal Survey for environmental monitoring and Earth science and ap—
plications. NASA and its partners ask the NRC once each decade to look out 10 or

more years into the future and prioritize research areas, observations, and
notional missions to make those observations.

2. REAN4

AR T T LAFE AL _EfE A Python/Mat lab A sk iy 3 (8 B Foffl 55 5 3]t 67] F
AR, AFFAQEN BREER G AT 50T ER S X5, 87 AR 6
T, REBEGIE KA, HE LA E, WEMS RS URERR . KATH
ENATATERBEE, FAERNEFT, WAL, REMEFIH.

This course provides examples in Numerical Modeling and Machine Learning that
can be solved using Python/Matlab on a computer. Specifically, instruction topics
include an introduction into the nature of numerical models and their difference
from analytical models, the history of numerical methods and modeling, key con-
cepts such as discretization, interpolation and curve fitting, numerical differ-—
entiation and integration and basic stability analysis. We offer a brief intro—
duction in Artificial Intelligence models and in particular Machine Learning,
neural networks, clustering and decision trees.

3. REAH

1 Bt 5 & X

2 Sl AR 5 A R
3 MR
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4 HAE TS (—)

5 BESMEMBE (Z)

6 FLEFI5ATE

T ALERBREA

8 HfEEAR AT i

9 B Jl 7 47 5 B

10 BAE7 g Rt 5 TRM ¥

1 Overview and Definitions:

2 Linear Equations and Matrix Algebra

3 Numerical Optimization:

4 Basic concepts of Numerical Analysis Part 1
5 Basic concepts of Numerical Analysis Part 2
6 Machine Learning and Artificial Intelligence
7 Advanced Topics in Al

8 Statistical Methods in Numerical Modeling

9 Time Series Analysis and Forecasting

10 Applications of Numerical Methods: Astronomy and astrophysics

RETZ: (¥ AVAWER. KNS5 68D

Introduction to Organic Chemistry Structure, Reactivity and Synthe-

sis
FHRFE: AHAE /M FE K
1. HZBAE

Brian Stoltz
MMNE T FE Ly HR

® Stoltz LW EH 7 A

® X B AR ER: 29093; hdg#: 87; 110 494 276
® XEMNFFL2H0

® Uik1F 2018 XEF LA RANF O EM T(ER
o UNREZHFHLLHFEXMIRTEATHRELE
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® Tetrahedron #7 Beilstein Journal of Organic Chemistry Z¢& FE 4%

Brian Stoltz 3% FHIE k¥ (Yale University) KB AN EE L%, AL
MEET %L R4 B, DUREAHLE R L F SR RT 8 S T EF R, Stoltz &
W=, WHA®L N RN, RETHRAUFT RS, ZANTEREAMSEENE LN IE
MR E 0T . Stoltz HTE AT RHEAE R FHRR, FNTEREREDEMEN
G BT MRERIR, BRI ZHE IR, HRBEEZ NG,

WA RENFFLER, Stoltz HITY RIK 2018 FEXEF ¥ WA RANAF A M
THE, HFAERRFEA AR FER M TETE S E T . i F i (Tetrahedron)
5 (Beilstein Journal of Organic Chemistry) MEZ, HAWHANAMFHHIELE.

Professor Brian Stoltz obtained a Ph.D. in Organic Chemistry from Yale University.
Now he is a tenured Professor at the California Institute of Technology (Caltech),
serving as a Professor in the Department of Chemistry. Professor Stoltz stands
out for his profound contributions to organic synthesis. Heading the Stoltz
Laboratory, named in his honor, his team focuses on devising innovative strate—
gies for synthesizing complex molecules with unique structures and biological—
physical properties. Pushing the frontiers of synthetic science, Professor Stoltz’
s research yields novel biologically active compounds and new methodologies for
material synthesis, significantly impacting fields like energy and nanotechnology.

An esteemed member of the American Chemical Society, he garnered the ACS 2018
Award for Creative Work in Synthetic Organic Chemistry and the NSF’s Presidential
Early Career Award for Scientists and Engineers. Also serving as an editorial
board member for Tetrahedron and Beilstein Journal of Organic Chemistry, Stoltz
perpetuates the advancement of the discipline

2. REANY

FHVCEE N LTI —ABEDE, X FREFEM AN LA, R R
BRI AHANT 8RR A S R BN SR T A AL AT T A 2
SR PR AR SRR R, TRILR SR IR, 85 T 5
HOR Aol 378 5B AU S BAF 5T AURAL T RATA B RFob T Ao U ALIZ 0 AL,
T BRI B T B R RIS R R T A

Organic chemistry, as a significant branch of chemistry, focuses on the study of
the structure, properties, reactions, and synthesis methods of carbon-based com—
pounds. The diversity and complexity of organic molecules make this field both
challenging and full of opportunities. Organic chemistry holds a crucial position
not only in fields like 1ife sciences, pharmaceutical research, and materials
science but also serves as the foundation of modern synthetic chemistry, driving
the development of various technologies and innovations. Research in organic
chemistry not only deepens our understanding of molecular structures and reaction
mechanisms in the natural world but also provides strong support for addressing
global issues such as renewable energy and environmental pollution.

3. REAH

. AN E A
BHE. R TRLFERh
OB, AL RALE

N
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4. —fRRRLME HIE T

5. M)E 11

6. HEMEY I

1. BIEMNE 1T

8. RALF AT

9. G R AT A

10. A&5F T 6 KR

1. Introduction to organic structure

2. Functional groups. Bonding. Stereochemistry.
3. Acidity. Oxidation levels. Mechanism.

4. General reactivity. Olefins I

5. Olefins II

6. Carbonyls I

7. Carbonyls II

8. Stereochemical Analysis

9. Basics of Retrosynthetic Analysis

10. Complex polycyclic molecule synthesis process

RETZ: CGhERFER: £T IS REWHRIELRHER 53K
BAEY

Observing Earth's Environment from Space

FHRTE: IR R/ EAREHRF

1. HBNA

- o George Tselioudis
HHUHEAY K

ALt S K R AR R R AR R R
NASA %, K48 K 2 #F 50 B 1 B2 4 S 47 50 R
GEWEX P & E ER == 2 AR ITIELAEE
WGCM = R4t 45 A % Lh 30 B ] B2
Mk EE MK E 2 Charles Falkenberg ¥
® Nature. Journal of Geophysical Research—-Atmospheres.
Journal of Climate %44 M F|% fa A
George Tselioudis 3% B0 th b K% b I 403 5 W FI 38 & 3%, b7 1999 3k
BFABUTERFRAHFELFA. Fetthdg XEEXMEMARE (NASA) XK E K =8
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FFT (GISS) M# R ¥4, Tselioudis LM T T —ANFFRBIA, AT TN EE R Fuit AL
W, U&= 58 4T Fn M Ak AR 09 78 Ab DU R H b 7 A B 4B 4T R 4% . Tselioudis 1 +F 2004
ERGEEMRYEF 2 (ACU) R - ZREMEEE. AUENXZEERHFR2EHR
BELSCTREND NN, BROFABAIEA 198, BEEZLN MRYEFHARTLRE)
(Journal of Geophysical Research)% 7|, fE Bk FL % ( Geosciences, Multidisciplinary)
A THA W 10T, FERRYEF NI EARHE.

George Tselioudis is an Adjunct Professor of Applied Physics and Applied Mathe—
matics in Columbia University, and a Research Scientist of NASA Goddard Institute
for Space Studies. He earned a Ph.D. in Atmospheric Sciences, Columbia University
in 1992. Dr. Tselioudis heads a research team that analyzes observations and
model simulations to investigate cloud, radiation, and precipitation changes
with climate and the resulting radiative feedbacks. Dr. Tselioudis received the
American Geophysical Union Charles Falkenberg Award in 2004. AGU publishes a
total of 19 academic journals. Among the top 10 journals ranked by impact factor
in the field of Geosciences, two publications from the American Geophysical Union
hold positions.

2. RENA

ARTRAR B F R 50K B AT TR DL B8 77 %, B B BT v BRI B
WAENEZEAT. AREEE T TEERIEANES iR, HFHEE T AR LR GHRANTE K
HERE. ZREBHERW T ZEANERGERFFHNA, BHEIERLN. B RTFRERE
7o S5

The subject of this course is the study of the methods used to obtain and analyze
satellite observations, with the objective to examine the operation of physical
processes that shape the Earth’s environment. The course covers the basics of
satellite remote sensing techniques, and explores the different types of Earth
observation satellites and their sensors. The course then examines the applica-
tions of satellite observations in environmental science.

3. BEBAN
LR T EERE
2. TR ERM AN

3. W 1% K&
4. ¥ 2% R

5. M BRI T E

6. AME B R £ 611
7. AAEHB R F 412
8. B SRYLIR % 32 o oy b A
9. SRE v RL At LA
10. AAA 25 F0 90 3 2%

1. Electromagnetic Radiation and Satellite Sensors
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2. Introduction to Satellite Remote Sensing

3. Passive Remote Sensing

4. Active Remote Sensing

5. Earth Observation Satellites

6. Climate Science Application Case-1

7. Climate Science Application Case-2

8. Applications in Natural Resource Management
9. Applications in Disaster Response

10. Observing Earth from Space

WETHE: CARmCEFSHERT: KBREL R
BALH AT

Human Brain & Mind: An introduction to cognitive neuroscience
FRH I ARG

1. HBAE

Daniel Casasanto
BEERAYE CHEFEE D

o UIRBNHEMF YT ERCHEFFIRFLREXER
® XEWHFHML 2015 FEAMHARITME
® XEHF L 2015 FEA MO RAREH
® Frontiers in Neuroscience &| F 4, Frontiers in Psychology
fl £ 4%, PLoS ONE % R 448

Daniel Casasanto Z#F7E Oberlin College 52k ¥ 3EiE X ¥
Fom RRENF AL, AL University of Pennsylvania FiEw & 5%, 37 Mas-
sachusetts Institute of Technology %45 T W5 A& fl F oytE + ¥ 47 . {E Cornell Uni-
versity AKKR R NEI#IL. M BE Cornell KFMHCIEF R fuZ indt KFHOEF R
HAEF R B AR S, Casasanto HAZ Y 7 Max Planck & 5 0B FHF 7 48 14 & BBt 47
R B, HAE Stanford KFCEF RAEMEH LFHAR.

MRS KEST . AR G AR E S HE R, AR ZAET GOHER
N, CARBEY, GEZfihm), UK CHEQEXERY 58 F AT . Casasanto
HBAREZANEF AR FOEZLSWNEE, FELNMRFH T BT 5R4E TE.

Professor Daniel Casasanto completed his Bachelor’s degree in English Literature
and Vocal Performance at Oberlin College, continued his studies in Neuroscience
at the University of Pennsylvania, and received his PhD in Brain and Cognitive
Sciences at the Massachusetts Institute of Technology. D. in Brain and Cognitive
Sciences from the Massachusetts Institute of Technology. He is currently an
Associate Professor in the Department of Human Development at Cornell University.
He holds research associate professorships in the Departments of Psychology at
Cornell University and the University of Chicago, where he was a Senior Scientific
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Fellow at the Max Planck Institute for the Psychology of Language and a Postdoc-—
toral Fellow in the Department of Psychology at Stanford University.

His research on how language, culture, and the body work together to shape mental
processes has been widely published in high—-impact journals such as Psychological
Science, Cognitive Science, Language and Cognition, and the Journal of Everyday
Psychology, and he has been a regular contributor to several international con-—
ferences on cognitive science and psychology, as well as serving as an editor
for several scientific journals.

2. REANL

Wk R T AR TR IE 2 e B R B, fost. EI. R, BREMERMN
BEAAPOAN R ARG, ARak ., RARMT. thFAERE RS, AN EY
Bk PERE. SRR RES N KRBT W URERAENIEER T . A8 A Rk
RATHREFRAMABE N H, B Ao ik 4 B EMRIE W83 K FUH &4 1
WA k. W—HUk, Amﬁﬁ%ﬁ BB R XA, T A RN, B%
X R R AR R RER KR EH AN AP T #.

Cognitive ability is the most critical psychological condition for successfully
carrying out activities. Abilities such as perception, memory, attention, think—
ing, and imagination are all considered cognitive abilities. Cognitive ability
refers to the brain’s capacity to process, store, and extract information, al-
lowing individuals to comprehend the composition, properties, relationships with
other things, driving forces, developmental directions, and fundamental princi-—
ples of things. People’s cognitive characteristics significantly impact their
socioeconomic status, and enhancing cognitive abilities has been found to be
associated with increased wealth and life expectancy. However, it has long been
believed that abilities like mathematics and reading are hereditary traits, yet
the complex systems of genes influencing these traits are not well understood by
people to a large extent.

3. REXH

L FATRM R R A= — & 8T it HAM

2. RRMABMNGEERR T

3. FERAEAARM LA 1T

4 BE ATHERENFHEBGEHER |
5. BE. ATAERENMEABMSEER 11
6. R HESEF AT 5B RENYE |
1. AR BRSBTS 5B RN YR 11
8. MEFARA Gk AR AR A oy K Bk i
9. BhE RERNMH I

10. BRERENRR: FEXAY AR

1. The mind as a digital computer
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2. Thinking as modality-specific simulation, part one

3. Thinking as modality-specific simulation, part two

4. In what sense are abstract concepts embodied, part one
5. In what sense are abstract concepts embodied, part two
6. Body-specificity of language and thought, part one

7. Body-specificity of language and thought, part two

8. Situation models with or without simulation

9. Bodies and minds affect each other

10. Expressing thoughts with the hands

RETH: CABMOEFZESWENY: WARERESFHELS RN
e P D)

Behavioural and Cognitive Neuroscience for Human Psychopathology
PR HERE NG

1. HBN4

Robin Murphy
SR PSS & d

® ERFILMNHFL LR
® GEAFHABEIKRFRKELAEER
o GERFUHMMKELLERFTA
o UMARETLHCEFHERR
o A (LHCHFMT: MF 5 E) B E4iE

Robin Murphy #IZ R4 ERF LW CEF A HFT, WEFERFEEIRFREL
TR . BT IREAHHIRSN, Robin Murphy AR FEARF T EHEAHE LI ZE (The
Computational Psychopathology Research Group) B9 #iH A, ZER FHFEGEEZF 54
S REFES (ESRC) fEEANPAR G EWHFH KL RS (BBSRC) FE XK AHAHF
& X F. VLT MR R A0S IR a0 P2 A AT A A B, B R A K Angh A i B AR o 3 3
B, BAOTHATEEABMEGHRBENER . AT H, DEEFH T AR R E,
I W Fo T 45 K. Robin Murphy #I% AL KRS EF MR 2045 > 5k k) B
4, A HMARTLBOEFR L W QERSFLZHRNELSH T REETES
o R LI IEEY, CXTARME AR X7 A A A ROk R SR

Professor Robin Murphy is a tenured professor of Experimental Psychology at the
University of Oxford and a member of the Admissions Office at Corpus Christi
College, Oxford. In addition to his tenure at The University of Oxford, Professor
Robin Murphy is the director of The Computational Psychopathology Research Group,
The lab is funded by national institutions such as the Economic and Social
Research Council (ESRC) and the Biotechnology and Biological Sciences Research
Council (BBSRC). With the goal of understanding how the brain and mental processes
produce behavior, the lab studies associative learning processes in human and
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animal models, and is dedicated to studying attention, learning, and behavior in
healthy and vulnerable populations to better understand risk and etiology, and
to inform prevention and intervention. Professor Robin Murphy is on the editorial
board for Journal of Experimental Psychology: Animal Learning and Cognition. He
has published many papers in psychology, such as No impaired integration in
psychopathy: Evidence from an illusory conjunction paradigm, Symmetrical ‘Super
Learning’ : Enhancing learning using a bidirectional probabilistic outcome.

2. RENE

W0 FE G B 2 — TR 2000 BR O DL 51 R BIR AT A7 B 5 . e BRI T 36 B A
NHERMERE . K& ERUEETETE, FEMEMOERRHTNS L. FE
155 71 3 B — R B B S R SR AT S0 o o B R AT Ak e - BUIE S T R R A
#Wﬁ%~ﬂ B WRER T AR NSRS, B AT B RE . AE . TR
A S A0 B g 2 o B AT T 6 LA

RRBMATH (FEJ A Foikde GEIZFEES) 95§£$%”L§§5$9?ﬁ T &
BRRAR G IEM, RATEE T OB WARIER (FI T HEPER ), 1L
TRTHER (M E e RE). XS E5Ha ey FldamR —RNEATETALS
BRI . B AHZIRAR AL BRI A 07 iR b A SR A B b e B AR

Psychopathology is the study of mental illness and the behaviors that trigger
it. Its research scope includes the causes, development, symptoms and treatment
of various mental diseases, and divides and classifies various mental diseases.
It should be pointed out that psychopathology is not only a discipline that
studies different types of psychosis such as psychotic psychological disorders
such as schizophrenia, but covers all types of mental diseases, such as anxiety,
depression, obsessive—compulsive disorder, etc.

A course of fundamental psychological research and knowledge designed to support
your understanding of human psychopathology from a mechanistic perspective. My
course starts with the biological bases of behaviour (learning and motivation)
and cognition (memory and attention) to develop your understanding of psycholog-
ical disorders from a computational perspective. We cover fundamental theories
of psychology (animal models of learning and behaviour) to understand computa-—
tional theory (error correction and free energy principles). These along with
fundamentals of neurobiology are applied to human psychological-based pathology.
The course places an emphasis on scientific methodology and comprehension of
technique and theory.

3. WEAHK

L SRS 5 A KAT 6B AT
2. TR EMFEIGGEENF

3. fef it TR M 33K BT 4
4. ARRIFEF foMERE R

5. AV

6.mm5wrr

1. ZRAAERA, REIE R
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8. Fg b BUEAfE B A B
9. FENHEF
10. LS HF

1. Part I-Experimental Psychology and the associative analysis of human behaviour
2. Prediction Error and the neurobiology of learning

3. Instrumental learning

4, Part II-Human psychopathology and individual differences

5. Depression

6. Fear & Phobia

7. Placebo and nocebo, Anorexia and disorders of eating

8. Schizophrenia and disorders of attention

9. Forensic psychology: Psychopathy

10. Criminal psychology

RET N CF LT S HFERF: B FHEATRAE BFE.
RIS

Data Science and Al for Business

FHRIE: B/ BN EEE

1. #BANE

Cosimo Arnesano

BN A% H&k

® i i M K D BROR B B R
® i i M K F AR AR S AF 5 H L
® Thermo Fisher Scientific REEIZHZHE
® FRKANEEF HEFRAXRZWATA
O IMMAFAYEFIREL. AVEFIEFL
O T L A¥RIFEEIFETAEL. EFTHEML

Cosimo Arnesano #iZ & — Ui F L A WL ¥ HBFERFEH, WmP) &, BRENF
fEtE. HEFETY. FUFARERF. BTF. EPEFRBUKF L. TE M
ZEETHENE. hEARESTRIRE LY. AYEFIBRE L PR UR I EEEMR
A7, %3¢ ¥ 7 ThermoFisher Scientific. Zeiss Microscopy & /A& 3 FE B, #HAIE
FEEBNATLER.
Professor Cosimo Arnesano is a versatile and knowledgeable interdisciplinary
scientist and scholar, with expertise spanning various fields such as biology,
biochemistry, physics, optics, statistics, data science, electronics, biomedical
imaging, as well as business, project, and operations management. He holds a
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Ph.D. in Energy and Environmental Engineering, a Ph.D. in Biomedical Engineering,
and a Master of Business Administration (MBA) degree. Professor Arnesano has
held key positions at companies like ThermoFisher Scientific and Zeiss Microscopy,
bringing with him a wealth of industry experience.

2. REAN4

IR B E N fo A B R R R L, NS A RE, TR
AW R, TR SRR E TN, NG T UEH TR R AHATER = &
mAniEE AR, DURF—AERNREEA G g, —Bokit, B Lardis sy
KR FFpAT SR T AT A0 kBt A Fl 32 1 T A AR & A R HIER 2 $OR o th
R A fn iR 5 TE, A By 17 B b o 4T B W 3K . & 4 #5383 Python. Excel fo
Google Colab FATEFF#AE, FRKEEESA. . A5 M T sk K 2 D RS
MBFAMAEALEANNH, BRIARENES, FAREZR Tz HREERN AL
Ze B T e BRIE RO A R

Analysis is the practice of using data insights and other quantitative methods
to enhance decision—making. From a business perspective, continuous optimization
of operational processes is crucial for mature companies. Analytics can be em—
ployed to systematically assess the performance of assets, products, and opera-
tional teams, ensuring a path of sustainable profitability. In general, the field
of business analysis provides decision—makers and analysts with tools to analyze
and enhance company operations.

This course will provide students with the foundational knowledge and tools to
apply data science techniques and optimization models for strategic decision-—
making in business. Students will use Python, Excel, and Google Colab for prac-
tical implementations, with a focus on real-world applications such as regression
analysis, optimization, decision modeling under uncertainty, and basic machine
learning concepts. By the end of this course, students will be able to leverage
data and models to make informed decisions in complex business environments.

3. REXH

L AW pRER: HERE. BRah

2. 8 R N AT A0 B )3 2 A7

3. E@AEFNN: Z LM E BN, BT E
4. B AL: SMEMLR|E ML

5. B ARmA

6. SR AT PR T %

TRERFREA: RN

8. KB R BEH M

9. WMBEFIHATFRBN: oXEH. BEEH. wENE
10. L8 % X 5 A T4 fe 70 7 b 035 oy o

1. Introduction to Basic Statistics
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2.Correlation and Regression Analysis

3. Advanced Regression Analysis

4. Introduction to Linear Optimization

5. Advanced Optimization

6.Decision Analysis

7.Monte Carlo Simulation

8. Introduction to Big Data and Data Science

9. Introduction to Machine Learning and Artificial Intelligence

10. Application of ML and AI in Business

RET L (KFHEERERERE: ERIARRRTA NS
A W EHATY

Social Media Data Mining and Analytics

FRFE: HELHE

1. #ABNH

Manuel Gonz 4 lez Canché
EIERTERFEEHF

® 2024 FEHNBAGHRET M A FHLRERSL
® EVHERTA¥ASHI
® EYERTAFHEKENTEKE R
® THERFUFRFHLEE
® EEHEURBERHRFH T
FHAEEFHET POERER: XRER IR T | ) 5
Bt X

Manuel Gonz 4 lez Canch é HHTM T ESV FR T AFEEHFH]. WML R E KX
BEFHRARKESRET ¥ HAEGHELETENRASRH BERFEREHKEN
B R RS Manuel AR £ EE FAERENES RGO BMBRA KL, HEMH R, 1
SATE RSN EF R UM o WL T ARYIE TN, AL IREH D
YokFAMRoF EHE 5B R Th 7T ek M B A R R AR RS A . Manuel @ (LR F
P A R AR R EFAERTEY RREFNZRFFEFHER, ZAC(BEHE TN
PR UK 3R FoffF 07 11 ) S48 39 .

M4h, Gonz 4 lez Canch é HREE 2016 FEHEXFH RSN M FH/AWRB L ZH K
BH. FERGBGHEERXL LS. ZEHFARMS/BRBFEELS. IWHE S FHE
RS Y4, B, Gonzd lez Canché R XEEE. HEAMRE T EHETHE
GREZ AR

Manuel Gonz & lez Canch é joined the Higher Education division as an associate
professor in 2017. At Penn GSE he also serves as affiliated faculty with the
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Human Development and Quantitative Methods division and the International Edu-
cational Development Program. In addition, he is a senior scholar in the Alliance
for Higher Education and Democracy. Manuel’s research primarily focuses on path—
ways for underrepresented minorities, education and immigration, social inequal-
ities, social psychology and cultural studies, social networks and social capital,
and data visualization. He has a special interest in understanding structural
factors that influence minority and at-risk students’ 1likelihood of educational
and occupational success. Manuel received the Visiting Scholar Award from the
University of Arizona for his work on "How Community Colleges Use Social Media
to Increase Student Success" and has authored media papers such as "Social Media
in Higher Education: Literature Review and Research Directions".

Gonz 4 lez Canché 1is the 2016 recipient of the Association for the Study of
Higher Education’ s Promising Scholar/Barly Career Award. He has secured funding
for research from the Spencer Foundation, the American Education Research Asso-—
ciation/National Science Foundation, the Association for Institutional Research,
and the Institute of Education Sciences. Gonz 4 lez Canché is currently a Fellow
in the Institute in Critical Quantitative, Computational, & Mixed Methodologies
Fellows Program where he serves as a mentor.

2. RENE

VAR, WA BBRP . B3 BIRPI o Bk P % F 6 LR 69 B BRI, AR ST
R KT WA AAGHE. RBFA R AR A R, ] B FEE T e
ERBAEH = T HRA A EER ERITHEL, FAFRIOEANENRE L. IHFRS
B g A T AR A T HAL TR B R F R

In recent years, the exponential growth of data gathered from platforms such as
the Internet, mobile Internet, and Internet of Things has presented an unparal-
leled opportunity for scientific research. This data deluge has created a press—
ing need for researchers and enterprise managers to understand how to leverage
the vast amount of information available in order to conduct comprehensive data
analysis and extract valuable insights, all within the context of big data.
Consequently, this increasing demand has given rise to the emergence of cross-—
disciplinary fields that bridge the gap between new media and computer science.

3. WEAH

IR s 2 G ok

2. BEZREBAZ T EER?

3. HRBERBAEIE R T NEE?

4. o f H W7 SR AR ?

5. WA F St BR AL T 6 R B IE?
6. A BART & W 2R A oy [7] R

7. HRAE K O 5 B A ARk

8. TRt RIBF R AR A/ E B R

9. I HIE IR 69 B G Hh A
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10. ARSI AL 0L 07 (SNA)

1. What is Social Media Data Mining?
2. How Does It Work?
3. 1s Social Media Data Mining Ethical?

4. How to Judge the Ethical Standards of the Media?

w

.How to Use Statistical Techniques to Extract Data From Social Media Platforms?
6. Explore Relevant Research Question and Hypothesis

7. Analysis and Planning the Research Paper/case Study

8. Exploring the Applications and Challenges of Data Mining

9. Text mining and machine learning to analyze social media data

10. Social Network Analysis (SNA) in Social Media Data Mining

3. BER

RE—: (LMBFERTHAL: FRBTHART R L KBHR
GRS

Urban Planning and Land Economy
i 00 i i B
1. #BN 4

Philip Allmendinger

ik LS ¢
o SN AF LB FFAEHT
® S RFAXHLSRFF K
o HAFEKK
o IhE AT LM ZFF A
® N4 4 R B2 Forward College ¥ ARE
® i UB|HKHAEIT 10000 0k, AF¥AFEFEK h-index 45 & il0-index 86!
Philip Michael Allmendinger ##%2 E T A4 WA F 5m b AL £ K, A AERHK
AFLHBFFHBFARK. MY ESFAFEEZANABREER, BF L HAEFFEH
B ZEAEEMAXERSHLBFFRARK UKERKBE, #2 TFHRHFRERE
THBARE.
%% B3¢ Forward College W EF ARE MEM AFERK, BEATHEFRFAR
B4 S A %mi 7. Allmendinger MM T Z M EEFAREME, HFAEK T REAR L X,
A EME G L BRI T R E TR, RS AFE R EREREAR L+ £ 4F, Bk
WMeFE, HENBRRKBERN TRAXRFHRBESEZ WA,

Philip Michael Allmendinger is an internationally renowned expert in land economy
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and urban planning. He currently serves as Professor of Land Economy as well as
the Pro Vice Chancellor at the University of London. During his 28 years in
higher education Professor Allmendinger has held a host of senior leadership
positions, including as a Deputy Vice—Chancellor and a Head of School (Dean) of
the Humanities and Social Sciences at the University of Cambridge and Deputy
Vice-Chancellor at the University of Bath.

He has most recently been the Chief Academic Officer at Forward College, Paris,
one of the University’ s Recognised Teaching Centres. He has most recently been
the Chief Academic Officer at Forward College, Paris, one of the University’ s
Recognised Teaching Centres. He has published numerous significant academic works
and research papers, making profound contributions to the fields of urban plan-
ning and land theory.

2. RENA

HRA—F U LA D BT, RATFEMATRIFE. AF. &6 THE £4.
REAEEN. “FEHT 2HPRNILAILREE, TEPOrBRE?

ATRAR FRNR AT 2 3RO T T 1 B R Sk, 0 e AT R B BRI R A % £ A
T, BERRWAARE LR IR NPT EERE LA, ETARCAHR
H—FWADEEERT, EEARAXNEEHRTZENTELBAAEE, REHXR
AR#ZG MK ERLE.

WA ARE, FARFDRTAL G LHEF NS R LB, BT B EREH
. BTGRP R EHFNEDL. Sboh, RARDAG G 2 7T 550 B0 78 7 93 K
JERET TR Tl fo iR LB R ), S A B TE AR R IR T ALK 5 R R R REE
RExE AR A BORBIHTF R, HAEEE G, FERNE TG TR .

This course offers an in-depth exploration of the critical challenges facing
cities globally, spanning topics from sustainable development to the implemen-—
tation of smart technologies. We aim to investigate how to foster balanced
development and economic resilience in a rapidly changing world. Given that more
than half of the global population resides in urban areas, it has become essential
to master effective planning and management of urban spaces to support the long-
term economic and social well-being of societies.

Through this course, students will engage with the core theories and practical
skills in urban planning and land economy, with a focus on pressing issues such
as housing provision, environmental protection, and urban renewal. Additionally,
the course provides the expertise and practical abilities needed to formulate
sustainable and vibrant urban development strategies, equipping students to play
a key role in future urban planning and management. Students will learn to
address emerging challenges posed by climate change and technological innovation,
ultimately contributing to the creation of more livable and prosperous urban
environments.

3. REAH
L AR T R R AR AR o R B B
2. ALK A K B R R
3. LA 5B HBA
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&)
AEREE ST AR

S.EMEEE S R iaHE

6. B BT G H XA

7. W FFEE 4 MR F 5 FREBUR
.IMWEANEZF £ ik

9. IR AL By 2 Bk E

10. AR R ALR]: Lt AE S AR E

1. Overview of urban planning and land economy

[\ =)

Planning theory and its evolution

Land use and management

B~ o

Housing and urban development

Soft space and regional governance

Smart cities and technological impact on planning
Sustainable land use and environmental policy

Urban regeneration and economic impacts

O oo 3 O W

Global challenges in urban planning

10. Planning the future city

REZ: ABFEFEGRREH: BRFERENHNTHER
LD
Next Generation Economic Modalities: How emerging economic mo-

dalities shape contemporary society
PRI BT R/ NP

Robert Lyon

AAHRFE HieBEFRER

® UL KT Stern WFIE SSP LM E R FTA
® UL KT Stern AFHRE R H X

O L EANKFAIHFF AU BT EE T

o UL nE KF WAL KR L

® 7 HEAE B B Tk AR BA (NBA BRFA) 94738 9)) 45 B[]
o LA FVEE A A FI KRS (PBIC) &

Robert Lyon #EMHEMBFE R EFERT L G XGH. AETLAYKF
Stern ¥ PRAI A 15 Ff, EFIH RN T RARF LB LEL LR CH L5 AR
fo (b G @ky. R, A4S T Stern HAMKE T FHE LIHE (SSP), E—
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MHAFEBAT R FT R K TE , ZIE B 7R A E R AL 2 2 1R AL DL BT 2 A W ALK

P, Robert Lyon #ILZHHAX T R TEELF. BHREF. T —RYEFRLHFHE
A oV IR AREFHHRE T HRAERE. 2021 FHHHNELELE (2@
ALY Fo (EE B EBEEAE S HEY. Robert Lyon HiTM AT K LT EE AT K HEA
MExFR XIEFLEE. i RErEnR 5., Mgl (NO) B HEREE,

Robert Lyon, a professor at NYU’s Stern School of Business, specializes in the
intersection of business and society. Over 15 years, he’s developed core under—
graduate courses like "Business and Society" and founded the Stern Social Solu-
tions Project Lab (SSP) for social entrepreneurship. Lyon teaches on topics such
as the sharing economy, social entrepreneurship, and modern global economics.
His research focuses on business and public relations, cultural and business
development, and NGO operational models.

2. RENY

RRBHERER T ORAREGHLTENLREEAT, 21 L2 RETFRE 0
AR EF LS, REREAQMFTAEFER, wTPaEHF. EELF. EXREF5EEN
2%, HHEWNENATHIHE. THELR SN G T,

E B, BT ATi S E A 4 (Social Purpose Organizations ) ZFH A E W H
A, WAETY. HAERRIMEM KR, BAZTIRRNTRHEER,

BAFOAREHAERHATE, FARRGEFROER LEZFRRELTNEHE,
DA BT S0 7 b S B R LA B BOR B e A g L A
This course explores how the global economy is being reshaped in the 21st century
by technological innovation, environmental imperatives, and social transfor—
mation. Students will examine emerging economic paradigms such as the platform

economy, sharing economy, circular economy, and attention economy, and analyze
their implications for labor, sustainability, and policy.

The course also discusses how new forms of organizations—such as social-purpose
enterprises—are redefining the relationship between markets, society, and the
environment.

Through case studies and research-based discussions, students will gain an in—
terdisciplinary understanding of how economic systems evolve and how sustainable
business practices can be integrated into modern management and policymaking.

3. JREAHN
1.21 22 FARZ 4T
2. F & ZFHIEAR

1.2 HNALR
- H ARG I L ¥

[ere]
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10. ¥ 3507 o 5L

1. Analysis of Economic Systems of 21st Century
2.The Rise of Platform Economy

3.Circular Economy

4. Sharing Economy

.Attention Economy

.Future of Work in Evolving Economic Modalities
. Social Purpose Organizations

.Natural Capitalism & Environmental Economics

O o0 3 O W

.Global Warming & Carbon Mitigation

10. Sustainable Business Practices

REZ . (LREFF: BEFHZEH. CARCH K R0 5 $H
%D

Financial Econometrics
FRFH: ABTEZRFF

1. #\/AA

Oliver Linton

A EFFARER

SIMKERFRREM
EREMIUTEFSTH
H g ZARATIT B B U5 LA
ERsit¥44+, HEZFFEF¥S4E
FE AR K FHEHR
U TRREREY R, MEKRE, FEAF
i ® =745 Econometric Theory ¥

® FARWXKEII AKX

Oliver Linton %2 — AR WA FFER, HEAEITELFF oL iE4m S @5k
i E 4. fE AT BIEEFFERARMFAY = —F KK+, 1983 FHREBMEK
BAFFRBFFLFM (—%F); T 1991 FREWMN KRFE TR E FFF L FAL,
1988 FIRFIE KFM L ¥, 1986 FREBHHRELEFFRITELFFAREZFY
FE24r. 1991 % 1993 4, flo DL% 3% A S0 S REE £ M AH 5 R o & 0 FF 620 R
£JE. 2J5, Oliver Linton HF AR ERFRBKEL FEREATLNRAL, HIELFF
¥, RUFMITEZFFHK.

Oliver Linton Z WA X W KT B AR FF N % NJHE, BIEHFEFH 2. 584
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FHPTEURBSRITEZFF. IR TN ORI BEAR R T EF o r Y, ey T
EXZTE £ T EARH.

AT A JEF, Oliver Linton HFAMAF A LLET KERX, HiTEEL
FEMELIEARFTBRHEE TEATR. WA RE BRI LA TONMEFLEEIEN S
W, AEMNE FESHELESHBER,

Oliver Linton is a Professor of Political Economy at the University of Cambridge
and a Fellow of Trinity College since 2011. Previously, he was a Professor of
Econometrics at the London School of Economics and Political Science from 1999
to 2011. He held various positions at Yale University, including Professor in
the Department of Economics and the Department of Statistics, from 1993 to 2000.
He started his academic career as a Junior Research Fellow at Nuffield College,
Oxford University, from 1991 to 1993. He earned his PhD in Economics from UC
Berkeley in 1991, an MA from Yale University in 1988, an MSc in Econometrics and
Mathematical Economics from LSE in 1986, and a BSc (1st Class) in Mathematics
from LSE in 1983. Prof

Linton is known for his research in econometrics and empirical finance, focusing
on developing statistical methods for analyzing economic and financial data. He
has published extensively in top academic journals and has received several
awards for his research contributions.

2. REANY

RRBRGN BLBEFFOAZCIEW G ST %, § 708 BY 5 A @ B 3K 20 6 /4
HAR AR T W ATV 5 AT A . RE WA R NA KT B FHFT. %7 2N
A BB M5 i A7 AT S Ok B AL TREA R GEit 5 B T X 3 B S AT SR
B GAEAAMIE.

FERF Qo B CAPM ARAL . GARCH AZ AL B Hoh A 77 % 20 A7 9 7% T4 U v A
Siipikg. MR R G LR HIERE, REBRFEERFAEK. NOEHERIHK Y
BT b AR AT B Fo kAU R, AR RAE LRI E K4 TF &7 2503k,

This course provides a systematic introduction to the core theories and empirical
methods of financial econometrics, enabling students to understand the mechanisms
and behavioral patterns of financial markets through data—-driven analysis. Cov-—
ering key topics such as the Efficient Market Hypothesis, event studies, asset
pricing models, and volatility and time-series analysis, the course emphasizes
the use of statistical and econometric tools for empirical testing and model
construction.

Students will learn to apply models such as CAPM and GARCH to analyze asset
returns, risk premiums, and market efficiency. Through case studies and hands-—
on data projects, the course develops students’ analytical and critical thinking
skills for investment decision-making, risk management, and policy analysis,
building a solid foundation for both academic research and professional practice
in finance.

3. REAH
L &RE STt B2 2
2. £ BT 5 T E LKA
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4. FAE T AL A

5. FHF R E iR R

6. BH A A2 L CAPM B A

7. Bl 3 5 4 3L

8. A Al th

9. A 5 RE T E AT

10. 3 5 1% 5 B A /7 7] GARCH £ A

1. Econometric Foundations of Finance and Statistics
.Financial Markets and Econometric Analysis

.Efficient Markets Hypothesis and Predictability of Asset Returns

S N

.Empirical Market Microstructure

5.Event Study Analysis

6. Portfolio Choice and CAPM

7.Fixed Income Markets and Discounting

8.Equity Risk Premium

9. Econometric Analysis of Present Value Relations

10. Volatility and Time-Series GARCH Model

REW: (RY: SRTZHHRXCENER. NAL SLIE)
Empirical Finance: Capital markets, investment and asset pricing
s 0 I Wit A s &

1. #BN4

Michael Ashby

SN AYE BFEHD

- ® S| K% Downing ¥ [t & ¥ %

S K Tudge B F Pt SRR ER

£ Management Science % £ %
VAL R R 2w 5 E KA A F 5
¥ {£ BlackRock & # ¥#F 7 FT AR 5 B

Michael Ashby ##%JE S A% Downing B Bt 9 L5 F # 4%, A 2015 £, 2016 4F
PRKB SN KRG F LAy, FEE 2020 ERBONFAFLFFE L F10.
Michael Ashby #3% & 53 7 16 35 B HE P2 AN A8 7 TN, DA R Ao 46 =7 0 0 3% 7= 2
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o MRFE = RNAREL, HF A7 o A0 XU T SR AR B o 5 4 .

AR S (Management Science) ¥iFIMNITH TIE, HEAFAA T EHE TEX
k. BT EF AR R, Ashoy B W EAERBAMITLIE T EEZEA. Y EZR
= E AR A T AR B ], Rt ol e RO B BOR AR R SR S
B, WE MR E RN GG AE R R, E4a@ATIL, Michael #% 7 BlackRock /2 & % ¥
BT R SO, £ FIRPOREE AT 7. b B AR O B B AR TR SR R
T R4 M., BhJ7 BlackRock 7E4 k4Rt 37 o iy faf & 3.

Michael Ashby is a College Associate Professor in Downing College in the Univer—
sity of Cambridge. He graduated from the University of Cambridge in 2015 with
bachelor’s degree in economics, 2016 with master’ s degree in economics and 2020
with a Ph.D. in economics. Michael’ s research interests relate to predictability
in asset prices and how this can be used to price assets, test asset pricing
models and construct portfolios which optimize the risk-return trade—off.

He actively participated in the review work of the journal Management Science
and made significant contributions to promoting the quality of academic research.
His research has provided key insights into the firm’s investment decisions and
contributed to BlackRock’s robust performance in global financial markets.

2. RENE

RFBRGERFRFENAR TR ETETENRENER, FHLELLEESHE B IR
LB, FARRNFHR TGOS, ¥ RIAT AR E Ao Z X T
TR AES, BITRN T RIERF T EMEAR (CAPM) fZ HER T EMER, FAK G
W PAT A KT .

WELREFTHHREMEIN (EMH) ffT h 2@ ER, FFXERBERTHITATEN
NI FMAT AR FEE. BT BSC RN AR A TS AR FONESE LR
THEAFLIENR, FERLERAER A ASRAKFHEL, BdXTRE, FAKK
BAHRERE AR, FELFNANETLAL, HRKELBI I K EE EEHR
Al

This course aims to cultivate students’ in—-depth understanding of the financial
markets and investment management, equipping them with comprehensive theoretical
knowledge and practical skills. Students will delve into fundamental concepts of
financial markets, learning to effectively allocate capital and construct port—
folios with balanced risk. Through a thorough exploration of the Capital Asset
Pricing Model (CAPM) and multi-factor asset pricing models, students will be
capable of asset valuation and risk assessment.

The course also focuses on the Efficient Market Hypothesis (EMH) and behavioral
finance theory, enabling students to comprehend the psychological and behavioral
science factors underlying market behavior. By studying the application of ESG
principles, options markets and valuation skills, forecasting modeling, as well
as factor models and empirical testing, students will significantly enhance their
capabilities in investment and financial decision—-making. Through this course,
students will develop into professionals with profound financial knowledge, em-—
phasizing practical applications and laying a solid foundation for future success
in the financial field
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1. Introduction to Financial Markets and Banking
2. Capital Allocation and Portfolio Management
3. Capital Asset Pricing Model (CAPM)

4, Multifactor Models in Asset Pricing

5. Efficient Market Hypothesis (EMH)

6. Event study analysis

7. Behavioral Finance Theories

8. Empirical Finance Applications in ESG
9. Option Markets and Valuation

10. Predictive Modeling in Finance

REL: (A% ERASGE LSS VTHE BHHELZERD

Financial Valuation
¥R NE AR MEEHE

1. #BNE

Raghavendra Rau

SR F LB KX
S K ¥ 4k R A B HR
S KSR AR TN (CCAF) BlEARES
RR M 4 T 2 BT 1 £
4% AR B 7| Financial Management F] {4748
A 10 ZXE 4w FIEER E 5. B 55
WK 5 A 8300 0k, h 494k 30, 110 484k 56
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Raghavendra Rau 3% 2 SI#F K% Judge B F M40 R A 8 %%, LEINFENR L5
HG (CCAF) WAl 3 AFEF AR FAE. EEANSIAF KF 270, Rau ¥ & £ B E Frdm & R AR H
AN KFA T N KF B RAEFERFF. M HFRABE SR H
Aod b A f KB Fo R 15 R, MY EARMN A @miba £E. 2023 28T HEINSEE
MELRFER; YEHALARKAWHTEELNE B mkeRTTH BCD £4; & (b
AR A EY FEHTIHE 4R,

Rau FI%E 4R E G FIR A AR TWD WA, LTI X (AL EHED). (R
AR CZIFEAD B CERARY STRARAES K3l R, oMM ETRE
A IRE KT S F AR LW bR & RE
Raghavendra Rau is a Professor of Finance at the Judge Business School at the
University of Cambridge and a founding director of the Cambridge Centre for
Alternative Finance. Before joining the University of Cambridge, Rau was an
academic in the US teaching at universities such as the University of California
at Berkeley, the University of California at Los Angeles and Purdue University.
His research interests include how investors and firms acquire and use infor—
mation. He’ s a past president of the European Finance Association and was
previously Principal at Barclays Global Investors, then the largest asset manager
in the world, in San Francisco. He’ s also an Associate Editor of the Journal of
Corporate Finance, among others.

He is known for his research on market efficiency. Professor Rau has a profound
influence in the field of finance and economics. His research has frequently
been covered by the popular press including the New York Times, the Financial
Times, the Wall Street Journal, and the Economist, among others. He is also
frequently invited to deliver keynote speeches at major workshops and academic
conferences around the world.

2. REAN4

T g5-A {8 2 2 — Ak B NEREAT R BT A AR . B R T AR Ak oy i (B R A
Wi TR RA, DURAR T oy PR o (B 45 T L 30 v o A LR A . R R A OF X
B, MHEERRER DN REEAE.

Wt 55 i (B i 2 — A4 b B (B $EAT R B A I B SRR . 4903 °T DURIE A b 9 s (B R A
Wi T AR A, DURBH 6 WU An (B 45 U B % v Rk 0 AR Ao & . TR fu SRF X
B, MR RER G NG KR EE.

This course serves as a foundational introduction to financial valuation. The
course aims to establish a connection between the financial markets and the
economy, as well as how companies are organized and developed. This leads to the
core content of the course: identifying the key challenges in corporate finance
and understanding how to address them. Specifically, the course will educate
students on interest rates, investment portfolios, methods of valuing companies
and projects. Ultimately, students will be encouraged to adopt the perspective
of corporate decision—-makers and apply the acquired knowledge to solve real-
world business issues.

This course serves as a foundational introduction to financial valuation. The
course aims to establish a connection between the financial markets and the
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economy, as well as how companies are organized and developed. This leads to the
core content of the course: identifying the key challenges in corporate finance
and understanding how to address them. Specifically, the course will educate
students on interest rates, investment portfolios, methods of valuing companies
and projects. Ultimately, students will be encouraged to adopt the perspective
of corporate decision—-makers and apply the acquired knowledge to solve real-
world business issues.

3. REAH
ABTEAALE B
2. B¢ oy B IR MR

3. M % 57 4 T B 5 B FAndg #ey (81T i
4. T AL B R R R
5. A A0 I E 8

6. T E Je K AN

7. K b8 fE

8. AL A

9. FA AT H

10. & @ AT & % 2 7

—_

1. Financial Market

2. Time Value of Money

3. Interest Rate & Debt Instruments & Valuing Stocks and Indices
4. Computing the Returns and Risk of Portfolios

5. Company and Project Valuation

6. Decision Rules for Projects

7. Capital Structure Theory

8. Advanced Capital Budgeting Techniques

9. Merger and Acquisition Valuation

10. Option Pricing and Financial Derivatives

WEN: (BRF: RELBANATHESC BT EAER L R>
HARAD

ESG Investing

PRI K IE/ESG

1. #BNE
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Alexei Chekhlov
HWTARY H¥RZHR

M

o AP MMLAF AR RFEHRH IR
o ULFI/RIEIS IR AN T SN LI ATA
o YANLERFEHENAMILLM

Alexei Chekhlov HEAARFTAMILT KFRFR. T LAk
WA SFIRAT N G T R F G AL, I LRI A 42 (R4 58 B3 18] A\ 259 A U 2
WHIRE R . R T P AR R EE R R R AR A R M A R AR R R T e
BN R EGRBERP A AR KRR, BRI T A w R A f i JF 2 REERA K
WARIF AR FHEA . it UL BF A B R AU XE.

b AN AL ] R R AR A B R R BN B e K AT L S AL A E R — AT
WL CTA (MR R Z B ) nEl, €HELNEMARUEENP REETE, LEHE
B VL M e PR A A R R S R AT & X B E . Alexei HYHRTAZE K- H
ANE, EERTEE. Alexel WERMA A MEFETHEHF. LAKY. TELR. #F
4o B G M A M HE

Alexei Chekhlov is currently affiliated with the Department of Mathematics at
Columbia University. Chekhlov earned his Ph.D. in Applied and Computational
Mathematics from Princeton University, where he also served as a researcher
conducting research on the theory of fluid turbulence. During his time at Prince-—
ton, he made significant contributions to the field, including the discovery of
the simplest nonlinear random model that produce the exact Kolmogorov energy
spectrum solution. He provided explanations for intermittency effects and their
relationship to algebraically-tailed distribution functions and discovered the
anisotropic universal energy spectrum. He has published repeatedly on fluid
mechanics, the kinetic theory of gases, turbulence, and within the fields of
applied mathematics and quantitative finance.

Additionally, Chekhlov serves as the Head of Research and Partner at Systematic
Alpha Management, LLC, a New York-based CTA firm managing several short-term
systematic managed futures investment programs. The fund managed by Systematic
Alpha was noted for its top absolute and risk—-adjusted performance. In both 2009
and 2012 it has won HFMWeek US Performance awards in the Managed Futures (CTA)
category. It has also received the CTA Intelligence US Performance awards in
2014 and 2016 as best short—term trader. Alexei’s primary research interests lie
in computational mathematics, applied mathematics, quantitative finance, invest—
ment portfolio management and optimization, and risk management. His extensive
professional experience and research achievements across multiple domains also
enrich his teaching endeavors.

2. REAE

ARBEE LI SFERAREENREHEH T E K ESC (FF . A2 H5AFERHE) R
G BB, B R B BT Ky BSC B FR. MHREF Y, FAKRNE
R SRR T I AR R R R R R AR, EER
M 5 W s B AR B AL LR R BL B R LR AL S 3 F B9 R BEPE A .
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SRR LA 5 A, FRARRASIIRES BT RNz, FyFefatmns
SRERLERE S S, TAERE L FHLERT.

This course is designed to provide students with a systematic understanding of
modern investment management as well as ESG (Environmental, Social, and Govern-—
ance) investment concepts and practical skills, enabling them to meet the growing
demand for ESG expertise. Through the course, students will gain a deep under—
standing of the efficiency of securities prices in competitive financial markets
and its application in valuation and investment strategy selection. They will
also master the trade—offs between risk and return, as well as the role of
diversification and asset allocation in modern portfolio theory.

The course aims not only to enhance the professional capabilities of current and
future investment practitioners and demonstrate the commitment of investment
firms to sustainable investing, but also to emphasize the use of empirical
financial data and quantitative methods, helping students bridge classical in-—
vestment theory with real-world practice for comprehensive skill development.

3. REXH

L RA 5w T A

2. A% 5wt E{E

3. PG 3 7= oy A B B

4. % oA 5 EH A ARG

5. BEA L BT A e mt
6. WAY =R MEA 5 EF N
1. AR HEIEG T A ERF
8. ESC Bttt & " = St 37 %
9. BSG W AT 5 AT ke e H
10. FFEHF 5 HFEN A

1. Fundamentals of Asset Classes and Financial Instruments
2. Interest Rates and Time Value of Money

3.Capital Allocation to Risky Assets

4.Diversification and Portfolio Risk

5. Index Models and Quantitative Portfolio Optimization
6.Capital Asset Pricing Model and Arbitrage Pricing Theory
7.Efficient Market Hypothesis and Behavioral Finance

8. Introduction to ESG and Sustainable Investment Approaches
9. ESG Market Analysis and Industry Trends

10. Environmental Factors and Investment Opportunities
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REL: (eBEF: THA IS NRAE R TR
Introduction to Financial Mathematics

#FRH I AR

1. #HBANE

Mete Soner
EREFEAY 2B IRLEHF

o IMMWMAFEZEFIeR TRLY AR

TGP AFEEFeB IRFRREK
YHAEAREFAEIYRUF R EE

AR AT A F Bendhe im 4@k F 0 TR EL R B

R BB T e 4 R4 7 HR

o UHEMTREMKME s KF, B (MU, BTH %
SIAM Journal of Financial Mathematics F 43

BFEeBAFFY BKEEH

2014 Rk CHREFRRR”

ok BRI TR K #K 18763 k5 h g4k 585 110: 119

Mete Soner ¥ Z##4. JUFTME 4 KT Wendell Helms Fleming B4, URE
DR ERHAORRRE, HERRORA, REXEEHHABEE, T 1985 REA
BIAFEEF . B ESHB R AFEEF e TR R A0S HR, THRITTA
¥ Bendheim @ F S F Rl 5 EHFHE M, BZBYREZEFMEBIRZERUX
% —/Wythes” 55 Professor. ftieh#k 4 B BL34T 40 47, R WA R E KFE, k2 H R T
Soner IR H 1l TER KX TAHEMTHIK, GiFx THNREES. BRFRR
S, AR ERFE. MRS, W AR B A £ L

Professor Mete Soner was a student of the master of control theory and geometric
measure theory, Wendell Helms Fleming. He himself is an authoritative repre-
sentative in control theory. Due to his outstanding performance, he received

funding from the US Department of Defense to pursue his Ph.D. and obtained his
doctoral degree from Brown University in 1985.

Currently, he serves as the director and a tenured professor of the Department
of Operations Research and Financial Engineering at Princeton University. He is
also a member of the Bendheim Financial Center and the Program in Applied and
Computational Mathematics at Princeton University. He was the first Wythes’ 55
Professor since the establishment of Department of Operations Research and Fi-
nancial Engineering. With nearly 40 years of teaching experience, his influence
spans across Burope and the Americas. Professor Soner’s research primarily focuses
on decision—-making under uncertainty, including topics such as stochastic optimal
control, Markov decision processes, nonlinear partial differential equations,
probability theory, mathematical finance, and financial economics.

2. REANG
AREEERFAFEELBUEE BN T EHAZ GRS, BB FEEB L™ R
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o U R . RO WEUR B AR, R E ., Black-
Scholes B, Al MBEH. LRERMAMT ERFASTE, HEEKIFTHYE
ST IS5 A

FE SR BT, RS % 4R Python 4 BRAUR, A PR AT B 4
5, % AT A BT A BT RO R AAT. TR % AL 3 I IEA B 0 1A
A%, SRR Y. WG EA, B3 = TARE. S %5 A4 . BHLI & . Black-Scholes
ERAR, URHME £ 5 FAKFENHE (M) B RG% .

This course is designed to equip students with core skills in financial mathe—
matics and quantitative analysis, enabling them to understand financial product
design, risk management, and market efficiency through quantitative methods. The
course covers arbitrage principles, risk-neutral pricing, the Black-Scholes model,
term structure of interest rates, and the classical mean-variance portfolio
theory, with practical applications using real market data.

In terms of computational skills, students will learn basic Python programming
and simulation techniques. Problem sessions and projects will guide students
step by step, from setting up Python on a laptop to simulating and computing
prices for financial derivatives. Sample Python codes will be provided to enhance
hands-on experience.

Topics include: the time value of money, bonds and interest rates, internal rate
of return, futures and arbitrage, binomial models, multi-step models, probability
and Python-based pricing computations, dynamic programming, random walk simula-—
tions, Black-Scholes pricing and volatility, and the mean-variance problem and
CAPM.

3. REAH

158 By B R M Ao e A A 2
2. MY, B AER] R
3. ZHAMAL: —F 5 P EH
4. %5 —HAKA

5. 3T Python #y M it H 77 i
6. AL

7. % 426t A 8 Black-Scholes A A&
8. Black-Scholes /A=,

9. AT RAFF P HE U M H
10. A AL b o 6 Sk g

1. Time Value of Money, Bonds, Interest Rates
2. Forwards, Futures, Arbitrage
3. Binomial Model, One and Two Step Cases

4, Multi-step Model
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5. Python Based Pricing Computations

6. Dynamic Programming

7. Continuous Time Black & Scholes Model

8. Black & Scholes Formula

9. Computations Based on Monte—carlo Simulations

10. Bonds: Duration, Convexity and Immunization

WE/\: (WL 5 &R Python HEAATE LB IT + B
BLA Y

Data Science and Applications in Finance

FRFE: B
1. HBNE

Haiyuan Wang
': :’ FB T A FE R

— ® itk b A LK B #4%

Dt ® I {f BlackRock VI 3&/& & Al &l K #
‘ o D ® VAT HEEEAANTES

o UEARATEABREDNTY

®  UEEARL: AR AR
® ¥{fCitationShares LLC iz & /-4 f

Haiyuan Wang #HEZAEHER ¥ 54BEMOMIERREEE, FXF 0HEFNEAR
EXkAERNGEE, MAEFBL T XFHR L TRERFSNAPRE, I THERLBA
BB ERGRAL . WA 14 FULEBESFLEE, XHitE. HBFI ot s
B2, YESRTRABIAELEZRS, B4E7E BlackRock JIREEREAE K
B, FERREME N, EAAEHEeEATEEHTES, LB TUEELTR;
UREARATH 4w ERMERL IR G T RAEE. HERH 5 HE7T TE.

Professor Haiyuan Wang has achieved remarkable accomplishments in the fields of
data science and financial quantitative analysis, with research focusing on
predictive indicators and longevity risk management. He teaches multiple courses
on data science and applied analytics at Columbia University, dedicating himself
to cultivating data-driven talent for the financial industry.

With over 14 years of experience in modeling and development, Professor Wang has
a profound understanding of statistics, machine learning, and optimization. He
has held prominent roles at leading financial institutions, including Vice Pres-—
ident at BlackRock, where he led investment modeling and analytics; Executive
Director at Roosevelt Management Company, specializing in fixed-income quanti-
tative research; and senior positions at Global Atlantic Financial Group and
Morgan Stanley, focusing on loan modeling, algorithmic trading, and data analysis.

2. REANG
BTN R IR A TRy —TE e, HARNEEE - NDRERHHE R, £
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wRBEL. BT SR #HF. AHRBOE, BFZRERE AR, BRABEHRE. L
B, WA, BT U AR ALY A, EREBEAT LIS, A
MT LR GR F R LT BEATEOR T UR AT 2 M0, wdgs e, Waah. &
FPREEHE. NRFEEHFE.

ARAEE —TEERT W AILES X 5B FRE, £ET Python & BB+
WRH. FARFINBERE, TAMARETNE RS R, EERERLXELR
AT BT R BN RE . RAE AR EHEROR S I MRS, AT A, M. FEALARAR
EREMFTIE, N T BT HRENELEA . BRLIEEF. I FELRMTE, F
4 ¥ 5 3] 40T AU Py thon AT Ao A& & Rk AT o B9 BB RS BIRL, AT RN B2 AR B4 20 A7
TR F AL BAK T OER, HHNRE R 0 SRAT L BT R 4.

Data analysis is an essential skill in today’s data—driven world, underpinning
decision—making across industries such as business, healthcare, finance, educa-—
tion, and public policy. Through the processes of data collection, processing,
analysis, and interpretation, it empowers individuals and organizations to un-—
cover trends, recognize patterns, and identify hidden opportunities, enabling
informed and strategic decisions. With its wide-ranging applications, data anal-—
ysis is integral to areas such as market research, financial forecasting, cus-—
tomer relationship management, and human resource optimization, serving as a
cornerstone for evidence-based decision—-making in a variety of sectors.

This course is a hands—-on exploration of machine learning and data science,
emphasizing the application of Python in financial data analysis. Students will
engage with essential processes, including data collection, visualization, mod-—
eling, and prediction, while acquiring the critical skills required by data
scientists in the context of financial analysis.

The curriculum encompasses data sources and experimental methods, probability
theory, regression techniques, decision trees, random forests, and other key
data science methodologies, all applied to real-world financial market scenarios.
Through practical case studies, interactive experiments, and project-based learn—
ing, students will develop the ability to leverage Python for analyzing and
addressing complex data science challenges in finance. By the end of the course,
participants will gain a deep understanding of the pivotal role data analysis
and statistical methods play in informed financial decision-making.

3. REAH

L BEHEE ST A
288, HRE Kt

3. MAERIR: 5N
NS o i e i ]
5. BfE K

6. AR 2o

7. 6 A %

8. S 5 HEALARA

9. M F N EM TS TH
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1. Introduction to data science and financial markets
2.Data, graph, and statistics

3. Where data comes from—experiments and simulation
4. Probability

5.Confidence intervals

6. Hypothesis testing

7.Regression methods

8.Decision trees and random forest

9.0ther methods in data science and relevant tools

10. Connecting dots, potential application

R (FEF: 2 EHE PN THINBRT S QF R
Entrepreneurship: Evaluating Market Opportunities

PRI A EE

1. #B/N4

Matthew Grimes
S| A KHHF

SR K% Judge B % Fe 4 & # 3%
SR F B F AL B A E T
YRE 13 Rta b REE W RELXE
‘ ® Academy of Management Journal H{EFF®H ¥
: o Yitine AV HLEFMAFOHRER

Matthew Grimes #I%EIR FHIMH A% Judge B ¥ B, FILHAHF T w20 b fn o] 54
K, FERRZNDAFAL@LO| A H 7 A SINERFRRGE LT EN T E, BT
RAELHANF FQ FTE N E R MAE . Crimes HFY FRE 13 BHALLRFE 2
REBXE, X—¥F LY THaELSS VW FFEE T EHABAR TR, o, TR ET
Academy of Management Journal ByfxfEiF® %, KT 7% A IF H Fodf 546 5 7 W 00 &
MRAE RN TEM., ESIRAY, BRI HFRAR, FRTAMARASL R EE, HHE
TRV HEHNLE. ERA LR OIS T, Grimes HIZAATF T — R 70 H T E fosf
Kitkl, BEIFREEIT LA, RAAVERZFNERR K. tth 2458 KB R
B, FEf R FARF R R AT B R ALY

Matthew Grimes is a Professor in Judge Business School, University of Cambridge.
His research interests include entrepreneurship and sustainable development. He
examines how individuals and organizations create, introduce, and sustain posi-
tive social change by way of entrepreneurship by studying both the contextual
and individual factors that contribute to innovation and the governance of in-
novation. He is a member of the Organizational Theory and Information Systems
subject group at Cambridge Judge Business School, Academic Co-Director of the
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Cambridge Judge Entrepreneurship Centre, and current Associate Editor at the
Academy of Management Journal.

2. RENE

E—NEAE, FAEANPR A —AMEE, FRAFLEESAR” 1L IME, HE
X —ANFEN LS, ATH O LA QR © AT A (E R38R AT THARN TR, H
| MAIEE. AREBEHNEAFEE: RN E. HLEANWELRE. w2 &P
KI. FEEM KR K AR X [TIRARR N A X B F S {4 58— N T il &
AR E AT R, XAMEET R — DN A L iy Ral . RRE B BT R
A0 A e Ay B R By AT AR B RE . AP R R IERA] . PR Ao R B8 KA
WP L. o, ZRBRB RO GHERFA LA KRG TS, TATERTATERGE,
Working on a team, students will generate an idea, use business modeling tech-
niques to “flesh out” that idea and define a new venture opportunity, perform
are search—-based assessment of whether their new venture concept is viable and
worth pursuing, and “pitch” their idea. Topics covered in this course will
include: idea generation, business—model development, market definition, cus—
tomer discovery, competitive analysis, resource development, and risk analysis.

This is a course for students interested in learning how to research an idea for
a new market opportunity that is likely to form the basis for a new entrepre—
neurial venture. This course is about developing the analytical and conceptual
skills required to research and analyze the potential for a new venture. The
research process involves identifying, evaluating and determining whether or not
to pursue a particular market opportunity. In addition, the process involves
analyzing the desirability, feasibility, and viability risks associated with the
associated new venture

3. REAH

1 B R B S LR
) HHEMEHIEER LS L REE
S YV R

4. EPTE. RS WP K
S 4T 5 EE R AL

6. B 4 5 SN EER A Sk

7. B AR

8. FA B Mk A A B
9. A FH T LR

10, A A S A

1. Idea generation and evaluation for first—-time entrepreneurs
2. Developing value propositions

3.Profiling customers
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4. Creating minimum viable products (MVP) to enable customer and market research
5.Exploring customer channels

6.Managing customer relationships

7. Analyzing competitive and external environment

8. How to pitch ideas

9.How to raise capital

10. Using entrepreneurship to address social and environmental problems

RET: (RFEHEHIHHEELE: REERANLE KOL 255
AT BTN B R RIRSTD

Social Media Influence: Strategies for Amplifying Online Identity and
Impact

SR MO YR

1. B4

Freddy Nager

BN AFE ##

® MM KFRNAMLTEF R F AT

® IUfaAAL3EH LA (The Annenberg Agency) Bl #6E(F

® X[E 4 vE /28 MCA Records, 1EN 23k F— IR K F k04
%

® [EHIF) & NEFER &/ F Saatchi & Saatchi HHEXE

® 4| TR EE4H KN F Atomic Tango LLC A4 A

Freddy Tran Nager ;& & B n M K2 e M 1A ¥t #& 2 Bt (USC Annenberg ) Hyf5 &=
#H¥y, E RS T AR L E (MS in Digital Social Media) # 8| F{f. Freddy
Nager 4% B 2012 FREZHNABFREH, TEZHFZ “Wa/BEINFwESH” (influencer
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marketing ). “W35JF X~ (website development ) DL & “f| Wi&4#%” (entrepreneurial com—
munication) FiRFE, Mob, TR “LHAMKLHENA” The Annenberg Agency K44 £
F——X R —ANEFEAK. HEFTAARREGRE RSO . Nager ZREHFHRKRE
WY EHARAE 30 ZHFWTLELER.

¥ IR FRE 448 /A8 MCA Records, HH{EAEREK FHM&HE KM L2 —H4RiE.
o R G R TA N E RS &2 8 = 5) /248 Saatchi & Saatchi HABHAXE, AF
H (Toyota) & FRX & LEHED. BHl, A LHEZET —FABRESEHEHL
a Atomic Tango LLC, REFMZEHEaL . B L FOL RE Ffo i WA w %
PN

Dr Merlo is Associate Dean (External Relations) and Academic Director of the MSc
Strategic Marketing programs at Imperial College Business School. Previously he
was Lecturer in Marketing at Cambridge University Judge Business School. He has
been the recipient of numerous awards for his teaching and research, including
teaching prizes from several universities, a European Union Award for Excellence,
a Fellowship from the Swiss Research Fund, and a Best Paper award from the
American Marketing Association. Dr Merlo’s research has appeared in many academic
and professional journals, including MIT Sloan Management Review. As a consultant
and executive educator, he has worked with many organizations around the world,
such as McKinsey & Co., Samsung, Airbus.

2. REANY

HEHF N, FEPHRHE AR H7. RREHFHFERRARIBET W
FE. Ru G0, NEERA. ARSI R AT, RAFE T Ry KA A
s e, RENEHF GEBEFNEM, E6LBEO 5T a0, WHFAEHR P
AT KERCENE S HEE . FARF I T FEELYE (TEEBREE), #HE
EAr. ®HEFE. WP RIIMET A¥E . AR RELRF A TE e B 5%
AR RE .

In the digital era, influence has become the new social currency. This course
guides students through the principles, strategies, and ethics of social media
influence — from brand positioning and content creation to audience analysis.
Drawing on frameworks from marketing and communication, students will explore
the psychology of influence and the algorithmic forces that shape digital culture.
They will learn to measure authentic impact (beyond vanity metrics), identify
opportunities for growth, and design campaigns that enhance both visibility and
credibility. The course also examines the evolving role of artificial intelli-—
gence as both a tool and a challenger in online influence.

3. REAH

LAR “®mh”: mE. JEHELEH
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8. 4L AIAREAT 5 (ATDA EEA)
9. W HEH L THE G

10 RERE: ANTE OB NS HE

1.Defining “Influence” : Popularity, fraud, and true impact

2.Finding Your Niche: Passion, expertise, and opportunity

3.Setting Goals: Real KPIs

4. Identifying Your Audience: Networks and communities of interest
5.Selecting Your Medium and Platform: Comfort, competition, and resources
6. Expressing Yourself: Personality, perspective, and persuasion
7.Expanding Your Influence: Gaming the system, the power of collaboration
8.Planning Campaigns: Awareness, interest, desire, and action

9.Working in Influencer Marketing: Managing influencers and agencies

10. Predicting the Future: Artificial Intelligence — Assistant or Competitor

RET—: (WHEH: AFETHEES BT HEFERRD

Marketing Management
FHE: REEE MERIAY
1. HBN4

>4

Omar Merlo

FEEIYR WiRELE R

® EME T FE ¥t Blkk
O%IEI%%ﬁ%%&%%%ﬁaiﬁ

® UHSIFAFEABFRAFIKERF R+
® ¥ {f Oxford. LSE. UCL %% 8| %37

[ )

o UHAERARFLVFRITES

YHEEES. DB, A% 15 FHR 500 1B B HEFE L

Omar Merlo HFAEFEEIF¥REFRERK, FRTRBEEHTLTTENFARE

£, EHZH, MYAESIFAY Judge BHFIREETIHEHFHR. Omar HREHEAE

WHF T R RRERAR, BHEREZHARFNHFR. MEEHR. minEeaR
¥4, URXEEH B2 REL XK f’&%@?ﬁtﬁk%ﬂiiﬁ%%%ﬂﬁﬂ?kﬁwi GRE]

WA E T ¥R AT BHIP s £ . f?ﬁrﬁlﬂﬁnﬁ%%cﬁ%‘ Omar #ITY 52HMRE 44
&k, wEHEENFE. = E. Airbus %4,
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Dr Merlo is Associate Dean (External Relations) and Academic Director of the MSc
Strategic Marketing programs at Imperial College Business School. Previously he
was Lecturer in Marketing at Cambridge University Judge Business School. He has
been the recipient of numerous awards for his teaching and research, including
teaching prizes from several universities, a European Union Award for Excellence,
a Fellowship from the Swiss Research Fund, and a Best Paper award from the
American Marketing Association. Dr Merlo’s research has appeared in many academic
and professional journals, including MIT Sloan Management Review. As a consultant
and executive educator, he has worked with many organizations around the world,
such as McKinsey & Co., Samsung, Airbus.

2. RENE

KITREWEHGE W FEL2E T RTHEE P EENEEIMS. BN AEL, ©iEiH
THB T EE P ERARER L RE AR HAA G T EARBER. FERERETY
. A E P DRCR U B TR o SR e D T B O R R

A, REXF T T EHE AL E MR A BB K8, UREH G A EE
KA. WA ESE TERTARNE THAMEH RS, BEARTE. FEREHLAR
BT, BIEFES, FARREMAEEERGREE S, BRAETHFEN LD AT.,
This course is designed to provide students with a comprehensive understanding
of key market and customer management concepts, principles, and theories. It
emphasizes the critical role of effective market and customer management in
shaping business strategy and driving profitability. Students will develop prac-—
tical skills in managing markets, creating customer value, and developing mar-—
keting plans, strategies, and tactics.

The course also explores the interrelationship between marketing and other or-—
ganizational functions, as well as the important connection between marketing
and innovation. Various marketing strategies will be examined, including those
applicable to mass markets, luxury brands, and the arts and entertainment indus-—
try. Throughout the course, students will enhance their critical thinking and
communication abilities, thereby increasing their level of professional expertise
in the field of marketing.

3. WEAH

1. WEHERRE

2. BRESE AL TR

3. Wiipsn, BT dER A
4. HEHATH

5. WHEHAL I FRE,H
6. WHEMAL 11: ENHKE
1. B

8. dnfEE

9. M#EHE
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1. Marketing fundamentals

2. Strategic marketing planning process

3. Market segmentation, target market selection and positioning
4. Consumer Behavior

5. Marketing Mix I: Product and Distribution

6. Marketing Mix II: Pricing Strategies

7. Marketing Communication

8. Brand Management

9. Service Management

10. Customer Relationship Management

4. AXKEHME

RE— (HFFEIARE: EFENATAXEFTEAXFRLREN
b BB 5T
Researching the Arts, Humanities and Education: Comparative and

International Perspectives
FHAE: HEXNFE/HE

1. NG

Liam Francis Gearon

PR AA¥R

o FiEARFUNEMNE VIR F RS EFRER
FERFUF. FH HZFNAUBLAFERATA
1 SIMKFHE FIRA T FFHIT TR
Y s B BRAF AT F G RRETR R
./ / 14 B T2 IR KB R

Liam Francis Gearon H¥T R4 EZKFHEF LA
B, FERFUF. FH HEFARDARCBATFERTA, THEAS B ZHHFF
B, XEBHABRAZREFREES IR EREAFIA. EEF. ZHEOHFX
—HEERT, MBI ZA. AX. OFALLRFOEBMLIEMEELRKR, A RBORM
P ER . LARMAF R AN E . FFRAE. RS BT R XA Bom
N R VRHE ZL2FT BN R T ZMA TR, A F(E “On Holy Ground” %
K216 FHEHRF2EB K.

Professor Liam Francis Gearon is a tenured professor in the Department of Edu-
cation at the University of Oxford. He is also the founder and head of the
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Philosophy, Religion, and Education Research Group at Oxford University. Addi-
tionally, he holds positions as chair or member in various research institutions,
including Harris Manchester College, the School of Education at the University
of Birmingham. With a focus on philosophy, religion, and education, he connects
theories and empirical evidence from art, humanities, philosophy, and social
sciences. His contributions span various areas, including theoretical research
on policy and its impact, the cultural value of arts and humanities studies,
research ethics, intersections of epistemology and ethics, extremism, counter—
terrorism, and education security. His work "On Holy Ground" was honored with
the 2016 Book Prize by the Educational Research Society.

2. REAE

EAHI, LR XF. BAERFHGAREEET L6 TR, CIIRSE
AXHLLRNEZRET. MAELRWABTRSE, 5 BERSUFEEN U fo i P 4
SR, A HIRTIR AT L. BHFAXKRRLRK, TUEHZEHAME,
MAXFRRATREFBRNEAR. £FF DM, = FUREBITEH K, KLFH
AT HENES, BALAR. XF. AFMEZHR0RARLEMEEGT . 7T FHHE
WEARPEZE T EMAF. F KA. §REERULS THRUEANNE, BARER
FHnE, BETEREE L. XLAXMRRIA. XF. HE ZTHODEHR, Tk
TGy REERNSY. 25 RANAS.

Across different times and cultures, art, literature, education, and religion
have always been crucial elements deeply embedded in historical contexts, inter-—
twining as vital threads in the development of human society. With the continuous
evolution of societies, philosophical thoughts and literature have persistently
developed across various cultures and epochs, evolving and transcending in step
with the progress of society. The roots of Western humanities can be traced back
to ancient Greece, where the humanities became the cornerstone of civic philo—
sophical enlightenment.

During the Roman period, the concept of three studies and four disciplines began
to take shape, becoming the predominant subjects in the Middle Ages, emphasizing
that art, literature, education, and religion are akin to methods and techniques.
The developmental trajectory of Western philosophy has undergone four stages:
early germination, preliminary formation, expansion and prosperity, as well as
diversification and deepening, spanning over two centuries. It encompasses stud-
ies of ancient Greece and Rome, the Renaissance, and the modern history of art,
literature, education, and religion, forming a trend of expansion and prosperity,
as well as diversification and deepening in the field.

3. WREAH

L ZR. AXFEEHARE: BEmERAA I

2. TR AXAEEHR: BRMERAA I
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1. BRI EGE: R FA T
8. HEATHYMBUE: FIRFAH 11
9. EHLA. AX. #HE: H#arkRwE I
10.EFLA. AX. #HE: #arkRuig 11

1. Researching the Arts, Humanities and Education: Comparative and International
Perspectives I

2. Researching the Arts, Humanities and Education: Comparative and International
Perspectives II

3. The European Enlightenment I
4. The European Enlightenment II
How to Read and Interpret I
How to Read and Interpret II
How Books Influence Politics I

How Books Influence Politics II

O 00 3 O W

Revisiting Arts, Humanities and Educational Research I

10. Revisiting Arts, Humanities and Educational Research II

REZ: (REFFHETY: NEHFNLERTRAILRNY
i ERAT D

Child Language Development and Bilingualism

FRHE: HECTEY/ES R

|

1. HZBAE

Victoria Murphy
FEAFAE BT

® ER¥NFIEE FHHHT
o FER¥HUFEFREK
R IIEAEF IR TR R
o UMEKEAERREIEST KEMS (NALDIC) £/F
FHCGMEH N EEYLBENCF RN E —EF4 .
#a T F
@ HIELZRETFHBRTAHF|IFHA (International
Journal of Bilingualism and Bilingual Education, Studies in Second Language
Acquisition, System, TESOL Quarterly)
Victoria Murphy #3% & 4 # KF R F B ¥ HF 4 ERFHFF K, FEHH
T ERFIEEFIROIBAETIE. Victoria Murphy ZIRWH R E mx T#)LE Z1E/4
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EFELAEE R RN EX R, W THEFE THLIGELEFBETRA
MEIEE <%, UWRANFIMEF I % — 555 WA E. Wty T{ES 2 T BSRC.
Leverhulme {4684 . NERBEL LB FTHELLLENEH K, BERT HARX
THEBREZTFAFNS (GMEFWEDLHE), (FREWPWE ETFT: Al
), URHAZPITHNPFIXEMHEET.

Victoria Murphy is Professor of Applied Linguistics and Director of the Depart-—
ment of Education, University of Oxford. She is also responsible for admissions
at Kellogg College, Oxford. Victoria’s research focuses on understanding the
inter-relationships between child L2/FL learning, vocabulary and literacy devel-
opment. Her work examines cross—linguistic relationships across linguistic sys—
tems in the emergent bilingual child and how foreign language learning in primary
school can influence developing first language literacy. Her work has been
funded by ESRC, The Leverhulme Trust, The Nuffield Foundation and the Educational
Endowment Foundation, among others, and she has published two books on the topic
of young language learners (Early Childhood Education in English for Speakers of
other Languages, Second Language Learning in the Early School Years Trends and
Contexts), as well as numerous refereed journal articles and book chapters.

2. RENE

REHEHAZ—NFTAMES. MNERXZREXNZT, KNI FTFHMBEFIE =
11EE (RAHAZTIN S ZTHERFEE Z111EF ). BLEXZBOBME R, fl1#
AWE ZTEERRE, AUNBREEFELA. BRESHERX K EEEIELF.

AR VET KRN AR A0, B HIET ¥ K RCHE S AR O HE
EEWFERFETWARE AR, DR A HETHREEE. RETHRTHE
R, ARACELRAFBRILEET KRN RERFEA. TEQHHASES: EF LR
BN LS AR = TIIEE AR A,

Bilingual education is not a novel concept. Children in most European countries
learn a second language from the age of 9 (children in Belgium learn a second
language from the age of 3). In the vast majority of European countries, the
second language they learn is English, and a similar situation is happening in
China. More and more countries and families are focusing on bilingual education.

This course centers on the cognitive foundations of language development, inte-
grating theories from psycholinguistics, developmental psychology, and cognitive
psychology. It aims to guide students in exploring how language shapes cognition
and how cognition underpins the underlying logic of language. Moving beyond
educational contexts, the course deconstructs key scientific questions in chil-
dren’s language development from a psychological perspective. It is structured
into two main modules: Core Cognitive Mechanisms of Language Development (Psy-—
chological Foundations) and Language-Cognition Interaction in Specific Contexts
(Psychological Applications).

3. WREAH

L B R An A A fE ) Y KR
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4. ZITRe R E

5. RHABUIES I KR
6. BUEFHWEHE 5

1. BHRAMIES HE

8. BM% —EEIH

9. x40 LI IMEFF

10. 3UEHE W E

1. Development of Speech Perception and Production

2. Lexical Development

3. Grammatical Development

4. Development of Communicative Competence

5. Language Development in Special Populations

6. Bilingual First Language Acquisition

7. Code-mixing and Language Choice

8. Early L2

9. Instructed Foreign Language Learning for Young Learners

10. Bilingual Education Programmes

WREZ: (BEo: AERIRE AR R RESRES. 3
%G RREFRD

Artificial Intelligence: Technology, History, and the Future

FHAE: BEHERE

1. FB/AE

Richard Payne
¥ FARFLELHR

o FInEAKFERLETHK
o FinE AFHEHE)EMATE fFTA
® KR = A E Uk A 2 48 R H KRB R
Hr = A E TP R R
o UNNGXEYUFFALAMAN Jacques Barzun Prize Hy)f
R SRR B R
® Y IK1RE FMF AT 5 ¥ 2 Bhsan Yarshater ¥

Richard Payne #3% H Wl R Z I d K ¥ 1 £ ¥ R4 7 #3%, HR KL £ AT & A
W, Bl TEMAE A F RGN F (L. Richard Payne #3%2 % B Xt i
SRS R EE TR Y - B/RM¥E (Jacques Barzun Prize ) MyFKGG#E, fhivZE(E “A
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State of Mixture: Christians, Zoroastrians, and Iranian Political Culture in
Late Antiquity” 7678 7 J5 % Rev/ %, ik ¥ R XA S EAFEE L. K
DAAD FEA P 2 MR B 2 TEZE b i £ R KT,

Richard Payne A MY R W X A& THE B FA T %, b n £ 04. ZHH LA
AN R F A AL B A QH I R AR TR e, B T A B R e KRR B R 2 (8 & 4
B XA, AEREFELRHLBR I SRE T ERE R ER.

Professor Richard Payne is currently a tenured professor at the University of
Chicago’s Department of History, renowned as one of the foremost scholars in the
fields of East Asian and Iranian cultures. He holds a doctoral degree in history
from Princeton University. Professor Payne is a recipient of the prestigious
Jacques Barzun Prize, the highest honor in the field of cultural history. His
book "A State of Mixture: Christians, Zoroastrians, and Iranian Political Culture
in Late Antiquity" has garnered widespread acclaim in the historical community.
Additionally, he has been awarded multiple significant cultural and historical
accolades, including the Phi Beta Kappa Society and the German Academic Exchange
Service (DAAD).

A hallmark of Professor Payne’s scholarship lies in his interdisciplinary ap-
proach, integrating historical analysis with insights from religious studies and
cultural anthropology. His meticulous examination of primary sources reveals
intricate interactions among diverse religious and ethnic groups, offering deeper
insights into the social and political dynamics of ancient empires.

2. REAN4

ARBARAEFBANAR N HEAAEREATE WL EIR. aPmE Rkt H. &k
BARBZBEARXERRABA. SRLEE. BRGEARE. BAXENL, UAALE
RELFGHREAFOHAEMARER . FEGEIZIEIR . RO AT LR, R
PORGfT REAE M. B G Ui e, FRFE AT B, rE 5ok
.

WRBRRED EPRGRARMENE S, ERERRE FNEL, bREEARERE. &
B XMBEARKRE A KR, BYFERLRAUARAR G2 ARER.

This course explores the development, societal impact, and future trajectories
of technology, with a particular focus on artificial intelligence, from an in-
terdisciplinary perspective. The curriculum covers the definition of technology
and its ideological dimensions, the history of technological development, techno—
utopian thought, transhumanism, and the various applications of AI within eco-
nomic and social systems. Through classical literature, case studies, and con-—
temporary research, students will examine how technology shapes social structures,
economic models, and cultural perceptions, while critically reflecting on the
ethical, governance, and societal challenges posed by the Al era.

The course emphasizes both historical depth and future-oriented perspectives,
addressing not only the evolution of technology itself but also its interaction
with politics, economics, culture, and the future of humanity. It aims to help
students develop a systematic framework for understanding the complex relation-—
ships between technology and society.

3. REAH
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1.What is Technology?

2. A Deep History of Technology, I
3. A Deep History of Technology, II
4. Techno—-Utopianism, I

5. Techno-Utopianism, II

6. Transhumanism

7. AT Communism, I

8. Al Communism, II

9.AI Capitalism, I

10. AT capitalism, II

REW: (RFLAREXEHI: WEEFEAGA N VR EARLI
BARLAKERD

Exploring the Intersection of Art, Science, and Technology in Contem-
porary and New Media Art

FRFH: BTEAR
1. HBNE
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Alejandro Borsani
FRERIT ¥R LA5H#R

® TEEKIHFIE (RISD) LI 5T 2 A 5 %47
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CRAPH. Aesthetica £ ®. %% . Videobrasil [E [ &% BIEN-
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Alejandro Borsani ZEFE H X T FRNWA S #T, TEATHXER 5 FH
VBT ARG XAHE R 7 iR AR . s R AR ER R 2R B RER L, @i
FEH ., MY FRHHE T ENEL, Al EHRAFESEMANEER, ¥ERETMLES
FPU7 R KR M 5. Borsani HIMWIE R G EHARMALE. AREREXT K
B RFRCVEERFE I RIGIREL, BEFTBTE AT Cairotronica. 23RiHEHL
B 5 B sh #H AR ACM SIGGRAPH. Aesthetica £ K . % . BIENALSUR & PR W 4E & .
Artech E 723 . Videobrasil EIPR/E. Story of Light ¥ A X4h%. ERREMETEAT.
F/RA Channels Y7 AR ¥ fndr &R HHIES S,

Prof. Alejandro Borsani currently serves as Associate Professor at the Rhode
Island School of Design, where he teaches in the Experimental and Foundation
Studies division and the Computation, Technology and Culture concentration. He
is an artist who explores the intersections of art, science and technology
through his work with sculpture, electronics and computational methods. He uti-
lizes video and animation to create narratives that blend fact and fiction around
sites with contested histories and uncertain futures.

His works have been presented in solo shows, group exhibitions, festivals and
conferences around the world in such venues as Cairotronica (Cairo), ACM SIGGRAPH
(LA), Aesthetica Short Film Festival (York), BIENALSUR (Buenos Aires), Artech
(Braga), Videobrasil (Sao Paulo), Story of Light (Goa), Festival Internacional
de la Imagen (Manizales), Channels (Melbourne) and Lahore Design Summit (Lahore).

2. REAN4

FARBEERRLAREIA. BFHEEANEREE, UFBEERZARAAHER, BHNAXL
X HB AT RHREARKLGFEAREI NG LIRS . F AR DT H]AMENNFF
MR ETARER (wEZAR. BIEME . £ AL RME), FItH BRG] L%
Gl (LAl . BN E BT, IREBENE), R LA K o UL F F B E AL
AT BFRAEE2IE.

AR A ZHFR .. BA TS (Processing A E4mf2. Arduino 3% . Unreal B
EENNE) SEXRER, ERFAEVLABENETE A MA LS TEREN, REART
AR AN S EFEENATRER L ARCNES £.

This seminar explores the dynamic intersection of art, science, and technology
in contemporary and new media art, tracing historical connections between artis—
tic expression and technological innovation. Students will analyze groundbreaking
artworks that critically engage with scientific research, investigating the phil-
osophical questions raised by emergent technologies while examining artists’
creative responses to societal challenges. Through in-depth case studies and
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demos, participants will gain profound insights into cutting—edge artistic meth—
odologies, technological research in creative contexts, and the emerging possi-
bilities at the frontier of interdisciplinary practice

The course provides a comprehensive journey through the traditions and future
potential of art that bridges personal expression with technological discovery,
offering a nuanced understanding of how artists transform scientific and tech-
nological developments into powerful, critically reflective creative experiences.

3. REXH

L EAREGRIMB AL S KR

2. M KFRE. EVELSWRERL
3. U FEENZARMFEA. EAREZH
4 BRAZFMBENE S L X FBT

5. WARRFRELUANAERENIA
6. BT ZARKMBEIH LR RE T 0N
7. o DL RGO E A I 7 AR

8. £MIAR. FHNAEREEALXF

9. EMIEA AR E 7RG IR ARG
10. P& 5 SRA8 a1 AR SRR+ o b A

1. Introduction — Art at the Intersection of Science and Technology
2. Light and Color — Optics and Visual Perception

3. Sound, Technology, and Space — Sound as Art

4. Nature as artist — From Fractals to Generative Art

5. Data Visualization and Art — Bridging Science and Aesthetics

6. Interactive Art — Custom Electronics and Physical Computing

7. Natural Systems and Environmental Narratives

8. BioArt, non-organic life and post human aesthetics

9. Embodiment and Virtual Reality

10. Networks and Collective Intelligence
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5. 4k &R ELERRE
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Insight to Impact: From Research-Driven Strategy to Product-Market
Fit

AT 71 FHE A B AT

1. N4

Lindsey Bier
Meta A8 Al =R E¥4. AP ERBHE R

BN K % T BROR B T R

E FF 8 e #F 5 #F 50 MBA T B YL 5 U
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2. ERLYANH

Meta 23] (B[ % % Facebook) fE 4 2MGFEMBH AT 2 —, FHELBANERT &
%[ (40 Facebook. Instagram fo WhatsApp), #FE5I4GH T & ALE fkfE ML LA
B K. NEPARAR UF %, it Meta Quest FFAE fFFu Reality Labs 3 20 3% 4RI
BIHT, FEEFE AL 433 LlaMA S RER, s AR & K. RILDHAM 20 LFH P A
B, Meta IE DLAER+BR B WA IR 3h, MARRB T HRNF AL,

3. RENH

T3 AR LA AU, TR i S RE ZROEEOR, BIET XA P& K AR
TR % 5 0 B 7 o I L

AR Meta A8 Al FREEHHAPFARRARETXEFRIT. RERRELESHLE
Meta #£2F & Al TRk (KPS AR, ARG R FARDREH X T ELZBELH PR
R FEAn TR 50 B4 e A A T i B 7 o B L T 3 AL

FAR R AR, AR P EIIE. P i R ] B SR IR Sl R R Ry
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In today’s competitive tech landscape, building successful products requires
more than cutting—edge technology—it demands deep user insight and precise
product strategy.

Designed by Meta’s AI Product Lead and UX Research expert, this course draws
directly from real-world Al feature iterations across Meta’s social platforms.
Participants will learn sophisticated mixed-methods research approaches to un-—
cover authentic user pain points and transform data into actionable product
roadmaps and market positioning
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Through this program, students will master the complete product methodology—
from user problem validation and product strategy formulation to data-driven
iteration. They’ 11 also gain forward-looking perspectives on integrating Al tools
into development workflows, empowering them to build products that users love
and that win in the marketplace

4. REAH

LAEE RG] G XU P %0 A
2. % TUAHE 5 7 ity 52 0 B

3. ARG FRTHEIA

4. AT R 3y (Y 9 LR AR (R AL

B P RALS M E KT
T SR R R AL
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1. Identifying and Defining Core User Problems

2. Applied Methods for Diverse User Research

3. Data Synthesis and Insight Generation

4. AI-Enhanced Product Research Workflow

5. Target User Segmentation and Value Proposition Design
6. Systematic Product Strategy Development

7. MVP Roadmapping and Iteration Planning

8. Product Evaluation and Optimization Methodologies

9. Data-Driven Storytelling and Influence

10. Building a Sustainable Product Iteration Loop

W Q& [P BB RER: (BW) EFXERE
WREREAT

Cross-Media Entertainment - From Game IP to Global Content
AT 1 AN G R T

1. ZFN4
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Peng Fan
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2. HRL&VAE

HoYoverse (KWl ) 2 —RARmA NP ERKIT LS L4708, UHEESRFIH=
IR I RAB 3 Ao JF AR RPG AR, 2011 45( B384 T & B ). R & AME & (B # M Genshin
Impact) , €HHY %7 HoYoverse BAEFAAQH 5 2R TS, 5Oy B & H i ATAT
bz —,

Netflix M DVD FLETRIBLE MM BAE &, BEBEEZ+ RN REREFTL,
M FEERER. S ALK A, JUE R <A AFE” AL, x5 (2023 ):
AIRMAFEF P 2340 (BF 190+E K ); FE % 33025270, WS 2000 %70 (#F
¥R EEAEAT ). RERER: BIE: (BHWEY (EREY (B aBkR)Y (EN4HE
AAEFAER] ).

3. RENH

TENER EEBAR, TR TP A R HHIE R, BRAEIER L
N KR, R, X—BRARTHE T REEN. FRLIS SR EG R,

ARIRAE H HoYoverse B AL & & & i A BT Netflix b K AR £ Fi%it. ®AE
WREESEAE CEEN7: D4T4) SRIZFAFHETRER, FaAExt R
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FAEHATARRE, FENIP TG, BENRE. ZEARNEGHEI T UERGENL
B E®, REEIRKAR IP TEHNANE S, HHENDIRTR A BT L Fw E e R
B3

As content becomes king, transforming top—-tier game IP into successful film and
television projects has emerged as a core growth driver in global entertainment.
Yet this cross-media journey presents complex challenges in narrative recon-—
struction, technical execution, and global collaboration.

Developed by HoYoverse’s Creative Development Chief Producer and former Netflix
APAC Content Strategist, this course builds on proven successes like ""Cyberpunk:
Edgerunners"" while incorporating cutting—edge work on titles like ""Genshin
Impact. "" It systematically deconstructs the complete game—to—-screen adaptation
pipeline.

Participants will gain comprehensive methodology spanning IP evaluation, trans-—
media storytelling, multinational team management, and business model construc-—
tion—equipping them with the core competencies to navigate future super—IP
projects and establish themselves in the global content development arena.

4. REAN
FH
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1. The Evolving Entertainment Landscape

MODULE 1: GAME IP DEVELOPMENT & STRATEGY

2.EBvaluating Game IP for Cross-Media Adaptation

3. Transmedia Worldbuilding Strategies
4.Global IP Localization Frameworks

MODULE 2: FILM & TV PRODUCTION

5. The Adaptation Process: Games to Screen
6.Managing Cross-Media Productions
7.Global Content Strategy: APAC and Beyond
MODULE 3: BUSINESS STRATEGY & FINANCE

8. Entertainment Investment Models
9.Data-Driven Content Decisions

10. Emerging Technologies in Entertainment

WREZ: (BSC 5AA REEEE: REHF. 4LXESALLR

B

The Future of Business & Talent: Integrating ESG into Your Career
Development Featuring Latest Talent Trend & Strategy, and Real-

World Execution
AW ESC 5B EHL L BT
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2. HHRLVANH

Mercuri Urval (435 ) 2 — K % 8 T35 3 7 66 8 /B L 5 A A %608 5 46 T 36 0
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ESG has evolved from a peripheral concern to a central corporate strategy,
fundamentally reshaping investment logic, organizational models, and talent de-
mands across the business landscape.

Created by Mercuri Urval Director and Global ESG Specialist, this course lever-—
ages extensive consulting experience developing sustainable talent strategies
and executive assessments for Asia—-Pacific enterprises. It systematically demon—
strates how ESG translates from concept into tangible business value, investment
decisions, and organizational transformation.

Students will develop a structured understanding of ESG business paradigms,
talent trends, and governance frameworks, mastering essential skills to integrate
sustainability principles into both career development and commercial practice—
securing competitive advantage in the green economy.

4. REAH
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10. ESG Future Trends & Personal Career Planning"

REE: ATHREEESNIMEFEFLR: BYITRRSR

In-depth Analysis of ESG Applications in Key Industries

B SE D

Smart City in Action: Data Integration and Emergency Response Plat-

form Development

fTlb i A HRE 5 BT AT

1.

TENE

. ESG Fundamentals & Career Development Paths

.ESG Business Value Translation & Core Components

.Corporate ESG Transformation Roadmap: Challenges & Opportunities
.Green Finance & ESG Investment Decision Making

.ESG Talent Strategy & Competency Assessment Models
.High-Performance ESG Organizational Structure Design

.Board Governance & Sustainable Development Strategy

.Global ESG Development Landscape & Regional Practices

9.
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As global urbanization accelerates, leveraging technology and data to build
smarter, more resilient cities presents both tremendous opportunities and complex
challenges for governments and industries alike.

Developed by former Los Angeles IT Agency Executive and current I3 System Col-—
laboration VP, this course builds on 36 years of municipal system experience and
firsthand leadership in modernizing Los Angeles’ emergency response systems. It
systematically addresses how to break down government data silos, enable cross—
department collaboration, and apply emerging technologies to public safety and
urban governance.

Students will gain critical understanding of smart city architecture, data in-
tegration strategies, and project management practices—acquiring essential
knowledge to participate in future public infrastructure development and digital
transformation initiatives.

4. REAH

B —: & HR T b Ak

LR AEA R OB S ERER
2T A RARM G KRB

116



<3 CIEI #8458 & i RA i
o @ikl A d i Aan

INNOVATION BEYOND BOUNDARIES

3. BB R R E S G S

B = KA LA

4 BENARERG: BAFRMEZEHA

5. WA RBRTFHEAETRELK

6. 2 3RYTF BT RF 09 b AT 50

Bk = wWbASEIREE

1. ANTERAMTIRE TN R G AR
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Module 1: Theoretical Foundations of Smart Cities

1. The Evolution of Smart Cities: Core Concepts and Theoretical Frameworks
2.Urban Digital Infrastructure: System Architecture and Development Pathways

3. Government Data Governance: Theory and Practice of Cross—Departmental Collab-—
oration

Module 2: Innovative Applications in Critical Domains

4. Smart Public Safety Systems: Technical Architecture and Operational Models
5. Digital Transformation of Urban Transportation and Sustainable Development
6. Comparative Study of Global Digital Government Services

Module 3: Frontier Trends and Governance Challenges

7. Al in Urban Governance: Ethics and Decision-Making Mechanisms

8. IoT Technology and Urban Environmental Sustainability

9. Investment Models and Performance Evaluation for Smart Cities

10. Governance Paradigms and Future Prospects of Smart Cities
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