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Robot Perception, Localization and Navigation

FRTE: ATEB/MNBEAF

1. REN4H
ARBLENANBEABKR, BEINEAR G LRI R F I EAGZOAE.

FERFIANBEAEZGF, EHAK ., FRER, ZEREREERBHR, B EENL

BARERE (ROS) WHASHESE. RERANFITE S EAH5ZE (SLAD | ALEA

MR E RN, AELREFICANBANEEER AP ORIAU, HEFEEEN

BEA.

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 Operating System (ROS),
enabling hands—on experience in robot programming. Topics such as Simultaneous
Localization and Mapping (SLAM), robot vision, and autonomous 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.

2. REAR

L. A2 AR

2. LB ANBIERS (ROS)
JIMBALE, iR #H
4. ML ANBHFFIE 5

5. ML & AR s fn R s

6. KA L EREBE
7. SLAM: # 4& Fa i

8. ML& A

9. HE M

10. ML&#EAF I R KK &
1. Overview of Robotics
2. Robot Operating System (ROS)

3. Robot Pose, Coordinates and Transformation
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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

3. HBNA

v Wang
FEBEI¥R

o FEEIFMETHAIBZAMIEAGEERALSHK
% [E] ¥ T %% Sense Robotics LI F £ HF
FEREI¥RALIE NG MERENASE EHE
2024 FEMNEANTBREG WA FHERLFERL

Wang % ZAFEEI¥RETHEHAIBERNINEAS B RE %K, FEHEME Sense
Robotics LB EFEE, MF LR ELETHEA. BEERE. TENARNEZEIE
FHRHWAR, BT ARG EERL. NEHREFHFEANERENBEAZA. EHFEE
IT¥ReETRAIEZAMEFRATEHEM TR I-X W —#2, Wang TN TIE(RH#T
AT A A8 AR 5L Aol . b, fib 2 A T4 A5 3 m LR A2 84
GEF. MBI RY RALEAF . BN Fo AL B 3T B AR, A R ELE A ]
BEBEFES FEEMAERD, NEFEFEEHE. TEARTHEENEA LA,
B 3. SLAM (A Z GHEHE) | MBEANR. MBAFIEHAR, FUETAT
TR BEAREG, UM REL MR ETRESSREHLL. Wang AR LA FE R X
TRATEERNE IR E N AT ERMILEAZLA, R 5%EKT EDF Blyth # _E R
BE N EERNEEREERN, o, K ET 2024 FENBANBRKETZ M AFHEL
RERL, HEHEM (IEEE BB F 5 TEFH) . (IEEENMBALEEFHHER) . E
rilés A G Btk 4 (ICRA) FERFRILEA L Bt £ 4410 (IROS) HE|F %,

Prof. Wang is a Senior Lecturer (Associate Professor) in Robotics and Autonomous
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 I1-X, Imperial's

cross—college flagship initiative in AI. Additionally, he is the Founding Director
of the MSc in Artificial Intelligence Applications and Innovation. 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 localisation, 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 infrastructure,
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

6
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Award Honourable 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.

REZ: (ATH/: WBFIERRRS. NERZL5TEMN
SR FHAAD

Machine Learning for Decision-Making and Optimization

FRZE: HEAMFE/ATEE

1. REN4
ZITRBEANFITNEF T . ELFS . BUFI UL ETRNREREA, BA

NFERENERECTEN LTS WA ERAMA G MLE) & & A5 R 1 (MAP).

Bk GaK. AEAFIS5LBREEN. BUFS . URAHAETEERNEEEZ QN

Mo FEXKF ] WMENBEFIRLATHEZ 2, BANERMEHHGES, URWME

A T4 R IR 2 oy 4 Bk W 3 3 P X148 RE IR & AR R LR R

This course provides an in—-depth exploration of cutting—edge topics in machine

learning, online learning, reinforcement learning, and the Internet of Things (IoT).
The curriculum covers key concepts such as Maximum Likelihood Estimation (MLE) and

Maximum A Posteriori (MAP) estimators, hypothesis testing and classification,
multi—-armed bandits, reinforcement learning, and the management of large—scale
computing clusters. Students will also learn how to apply machine learning to enhance
cybersecurity, including intrusion detection and defense, as well as how to design
intelligent systems and optimize decision—making in Al-driven IoT environments

2. REAHK

1.MLE / MAP kit 2
AR R/ Ak

. FE% % 3] /Bandits 1

. FE% % 3] /Bandits 2
CENFES L

CEMEFS 2
EBRSBE/TEER |
EBRRSBR/ITH R 2
9. & %4 F LB %¥
10. A T4 gk B AR B9 4 B N
1. MLE / MAP Estimators

O =N O O s~ W DN

2. Hypothesis Testing / Classification

3. Online Learning / Bandits Part 1
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Online Learning / Bandits Part 2
Reinforcement Learning Part 1
Reinforcement Learning Part 2

Managing Server Farms / Computing Clusters Part 1

4.
5
6.
7
8.

Managing Server Farms / Computing Clusters Part 2
9. Machine Learning in Cybersecurity

10. Internet of Things in the Era of Artificial Intelligence

3. HBNA

0.v.
FTAEREAR

o FHEMEAFEASUHENIEAZEK

® FHEMEEAF Cylab £ 5RAM K ALK R

® FTHEBEAFUTHIMFFRNAGEHLL2RARF
e 2

& ZRFRFFAEEEIBEFREKHFHRLLF 4

o mA5RFIENMS (IEEE) EAL R

0.V. HREFHEBEAFEASGHEN IR RWHIK, LR Cylab X2 ERAFAR
Freg ik . MBI EE T M FERR G2 RRRANFRAE., MAERLERF,
TLBEAMHAZEETRELTERZTHR, IANTHRUEXNE 2R RIT 5L LK,
0.Y. BN EMAM XL RRBFHEEETRF RN FHAR L RFLINT ML EESR
EwF TR« (IEEE) W& e R, RILT thEmF AR M TR % UL T F &t An B R
R 7]

0.Y. is a Professor in the Department of Electrical and Computer Engineering at
Carnegie Mellon University and a core member of CyLab Security and Privacy Institute.
He also serves as the Faculty Director of the Software and Societal Systems
Department within the School of Computer Science. 0.Y. impactful work in network
science, wireless communications, and IoT security has led to the optimization and
enhancement of complex network systems. His outstanding research achievements have
been recognized multiple times with the Carnegie Mellon College of Engineering
Dean's Early Career Fellowships. Additionally, he is a Senior Member of the Institute
of Electrical and Electronics Engineers (IEEE), underscoring his significant
contributions and influence in the fields of engineering and academic research.

REZ(BEMFSATER: REFIZERETRARE TN
A

Data Science: Machine Learning and Natural Language Processing
FRITE: AEANF/ATEE

1. RENA
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MBEFIFMEREETAERERMRELROTR, FIEFINATEAEFAE, B
ZEHTATIERIBHWEARS . ARBRAZNBTNEFI S aHEFLAE (NLP) W
EWBEN BT, EA B AAA Python B B2 EHRWKELE L X KT A%
REMNRELRM. KEFA. XARERREL, BFRANERSMN, XAHEE A RHE
FRBNPES, HENBFIBERATHER MG T, BERE, FEREEWML
RERXASMASR, XREATE, THEETIN. ALARECFRRES. REERR
ERBREVG, WHFEHRRE AL, HERFEESTBRATIRIT T ELEH.

Machine learning and natural language processing are two fast—growing fields, and
applying machine learning to natural language processing has driven huge advances
in artificial intelligence. This course provides a systematic introduction 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 essentials 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 Al, data science, and language technologies

2. RWNA

1LiE%, T8, BHF, ENxZEX
CEe. FH PR, ERH. /0 #F
CBOEEE . BEFR. BE. T, it
CEREEARE

RS

CXAEE

NER AT

CHBEER,. RIEE P, WSS
CEREFAE RN E AL, LDA
10. Al TR ATHy & B8 2 S A

1. Syntax, Variables, Operators, Regex, Datetime, Escape Characters, GitHub

N

©O© 00 N O O s~ W N

2. Sets, Dictionary, Lists, For, While, Do, I/0 Read/Write
3. Data Wrangling, Cleaning Data, Dimension Reduction, Normalization, Imputation

4. Natural Language Processing: Text Tokenization, Stemming, Feature Matrix,
Introduction

5. Feature Selection: TF-IDF, Feature Vector, N—gram methods

6. Text Summarization: Text summarization and Extraction, Topical modeling and key
phrase extraction

7. Sentiment Analysis: Lexicon and Machine Learning, Model Selection
9
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8. Grid Search, Validation and Evaluation, Performance Metrics
9. Topic Modeling in Natural Language Processing: Latent Dirichlet Allocation (LDA)

10. Advanced Machine Learning Models for Sentiment Analysis

3. #ZBANY
; P.H.
I I A ¥

FOUHITAFHRERFHZ

PRI 1 4 5 H v 200 R R 81 K2R

#[E B2B X F HIE-F & CaliberMind KER ¥ 5K
Quantheta B9 Bx & % A

i 14 FFBRTL LV EEER
FTREMIBREFELIL CLES

o WA LEHEAENMRR T EIEL AT X

PHEREFLULIEAFHEENFHAR, EHF XN EIXRFEF T e T EELF
fi. B2 EREER G RARB LS, MNEAREERARYAE AN &5
FHER . BRILLS, R ZXE B2B E P HE-F & CaliberMind 209 % X fu & B 3E
AT/ F] Sentiquant HYER AR A . P.H R FEHE T 4 FLERT ULV EHER, =
PR IREFRBLEILCFE S, KRT LHEERH R IR R HUEIE 2T FEH b >, (A
FIA AT A =M FEf ) , (B kERTTNARKE? ) .

P.H. is a professor of data science at Columbia University. He earned his PhD in
financial engineering from Stevens Institute of Technology. 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 CaliberMind and the co—founder
of Sentiquant, a financial data analytics company. P.H. 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 Anticipate Future Returns

RED (ATHRE: AARZKESTEEE I EE F o %R R
1)

Algorithms for Big Data
¥R HENRE/ANTEE
1. REANE

ARERETHEAAKESATE MR FOZOER, AEFL ., KEARNF R4
BREE, AaRHRELEE. REREFE. HETR SR AEEFRBEEZNLE. RE
#— PR FERANBBIEF I L EEYN S RERKAN AL (GANs) , EFEREME

10
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M2k (DNN) | HRMEFE (N | H)FTHZFE (RN DLEZE# (Transformer) %
TREMABERGRA, LEATENAT AR FEH LR, BEERHRE TR GEE
EWFR, FaEKRILGHEGEAZE “BAELR” HLE 0 RGN &, BEFEE LR
AEFEAN. AP EEEERRAZRIT, ERMAELERIE T ZITEAN G

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),
Recurrent Neural Networks (RNNs), and Transformers. Special emphasis is placed on
practical applications in computer vision. Through a combination of theoretical
insights and hands—on implementation, students will develop a solid understanding
of how algorithms facilitate accurate information—user matching, support
large—scale data analysis, and power intelligent systems in complex environments

2. ARNA

1 EE® S £
CHRMARE DR T
ELF] SRKELE
REREEGRI T E
AT B E T REALE
R B

B S R G A A 4
CRERZE P % 5 &R P %
AEFFHZ W 4% 5 Transformer 14 A
10. T E AU o B R A B N A

1. Game Theory and Optimization Fundamentals

© 0 N O O W DN

.Linear Programming and Convex Optimization
.Online Learning and Streaming Data

.Multiplicative Weights and Boosting Methods

2
3
4
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

11
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Xu
TmFA¥ HENNFRAHAHR

® i AFNAENREREE EF AL E (SIGMA) 75T A
® 2020 FHRBAHFHARK

® 2019 3K/ ACM SIGecom W X ¥, A%

® the Games journal #i# 45 %

® 2022 F IDEAL BHEZ F¥H A WAL Hz —

o HHALTEHEIHEKR

Xu BZ i AF U HENAF RE R, TRNERERELEH (SIGMD LRF, W
REEFNEFIWEFF, AFHLZREIRR T FIEE, URARER ML HE &kt
W, BiERMAETANIEF I PUTELFF2W ERKZR X, FHEME ICML. EC. AAALL
A ZEMALVUNTABRERRERAREFZREZR. WHHARKEFT 24 ET, &8
AI2050 Early Career fellow. IJCAI Early Career Spotlight. Google Faculty Research
Award. ACM SIGecom Dissertation Award (52 %) | IFAAMAS Distinguished Dissertation
Award (LFE) LR A m B XE; ey THERET 2 AV ERE XF, @ NSF. ARO.
ONR. Schmidt Science ## Google Research.

Xu is an associate professor in the Department of Computer Science at UChicago, where
he directs the Strategic IntelliGence for Machine Agents (SIGMA) lab . He studies
the economics of data and machine learning, including designing learning algorithms
for multi-agent decision making and designing markets for data and ML algorithms.

Xu publishes regularly at leading machine learning and computational economics
conferences, and serves as area chair or senior program committee for premier venues
such as ICML, EC, AAAI, IJCA, etc. His research has been recognized by multiple awards,
including the AI2050 Early Career fellow, IJCAI Early Career Spotlight, Google
Faculty Research Award, ACM SIGecom Dissertation Award (honorable mention), IFAAMAS
Distinguished Dissertation Award (runner—up), and multiple best paper awards; his
works have been generously supported by varied agencies including NSF, ARO, ONR,

Schmidt Science, and Google Research.

12
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REL (ATE/R: HEAEELFTENEFI LA
Data Analysis and Machine Learning

¥R HENRE/ANTEE

1. REANE

ANLEGREHBERFEERARBEEFIRHEERRFHE F AT RGN TR, KRE
RAEHBABERE, 2MEERA N AW EERE. AEEE Python REEA, HE LT
gt mE. BETHAMSANELRELE, 2 0o ENEFITER, FEANNZE
Scikit-learn THEE, WEFIELREFINEHEER, URBRALFT (BF LR X
REREE Q ¥3) fEE¥3 (CNN, RNN, GAN) Wy A, RERBLER ELERES, #
FEZERELH Al BANATHRHERAR. ZRBEELRERELZRAINNES.

Artificial intelligence and data science have become essential tools for processing

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 AI techniques to
scientific research, experimental data processing, and complex system analysis

2. KRN

1. Python & &
2. BT 5 HEA G

JLHEIMME AR EERE

4. % Tk

5. MLE¥ TR

6. Scikit—learn

TREEFIRZAEER

8. THE¥IRAEBEL

9. BUFT: BRI RARILE., Q¥

10. ZE %3 : CNN, RNN, GAN

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
13
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7. Supervised Learning in Scikit—learn
8. Unsupervised Learning
9. Reinforcement Learning

10. Deep Learning

3. HBNA
G.R.
HREE T ¥
0 HEEIFMMERALHGHRT
0 HEEIFWERB FHRAMLA
0 HAEIFNEBFHRAE T NMATNABKESHAFA
o (MSEETHRZREER
® =T szibit X sPHENIX it X ik A2 —
® \Member, Annual Rev. Nucl. Part. Phys ¥ ZE R & & R

G. R #Z Mk =55 Kernphysik HE Pk FELF M, T 2000 £ 9 A AKMEZT
MRFOWMANREEIFINERES T/E, AEEZNEAWRFHE ., ZRIAEELR
LEIFREETHARAF T IMHARNEAFREARAMAAHRLEEM EE TFTHRER
S FFE; B THE LK X sPHENIX 1% % 5% A; Member, Annual Rev. Nucl. Part. Phys
mEBER SR RFRS
G.R. joined the Heavy Ion Group in the MIT Department of Physics in September 2000
from CERN, where he was a Scientific Associate. G.R. 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.

REN (ATEREEE LM EFFORA M)

Machine Learning in Biomedical Sciences and Bioengineering
FRATE: ATRE/EHEFTE
1. RENA

PZRENERRFIAYEFNFENTRFHEA, YE ¥ HEREAZ AR
REFR, AFERFABFINERL R, EELRE, BEMEEHHIT. FENEFS
HFFulp, LUIT R 8 S kT . NER AR T e, RATH SN AW EF A F
A TRNEFIRR, BTG I w B LU Z 24P #. RENEAELY £
RENEFI-BRE. ThEHRAE. REZRN, FERRSTFAEMEFEYT
B E A, AR HENEF T TAT UGBTI MBAT R WRIEERENEF
NIAMEEM T AT, ARENATEMEF AN TRN SR, HLAREREN
REHITHE .

14
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Join our 10-week Machine Learning course focused on applications in Biomedical
Sciences and Bioengineering. This practical course bridges the gap between theory
and real-world application, giving you the foundational knowledge of machine
learning, including its principles, operations, and the execution of algorithms.
You'll engage with both mathematics and coding to develop and implement machine
learning solutions. Starting with the basics, we'll then move into case studies from
biomedical sciences and bioengineering, showing how machine learning can solve
complex problems in these fields. Our goal is for you to become proficient in machine
learning—to understand it, discuss it, and apply it. By the end of the course, you'll
be able to look at issues within the biomedical and bioengineering landscape and
determine which machine learning tools can create effective solutions. If you're
keen to add machine learning to your toolkit and apply it to the dynamic areas of
biomedicine and bioengineering, this course is for you.

2. KRNA
LATHGER Y FHZ o8y RE
CEEFISEEEF
CERMEEEEE HEE)T
CEREEN
AP A S R EF E B
EREEFE S AN EFE
R AR P 2%
BT R P %

9. B ME P 4%

10. Transformer & & 2 4| 747

cCO =N O O B~ w DN

1. Core Mathematical Principles Behind AI Models
. Supervised and Unsupervised Learning
.Linear Regression and Logistic Regression

.Multivariate Regression

2
3
4
5.Neural Network Concepts and Biomedical Case Studies
6. Unsupervised Learning and Biomedical Case Studies
7.Deep Neural Networks

8. Convolutional Neural Networks

9. Recurrent Neural Networks

10. Transformer Models and Case Analysis

3. VN4

Choi
o E T

15
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FEEIFRAEM I EFRA & HK
FEEIFR LA FAMENB R LR EQHEA

* [ Zeta Surgical (UMRHLBEASRAEINELATE) AT A
FEEIXRAGREFZGELEYTE AR
PEFEEIFREERAB I AR ETE £1H

PHHREEER - FFE (BRBTREEFF2ReWEFHRL XTI —)
EHHFEER - V- FREFELEARELF S (FEFFFoRaNELEETZ
—)

Choi ZFERAFEEI XA IRERANA AT, AINEAFEEIYXRERE
FREGHELENINTEAFTA. EAFEELZRLAF A AR LI Q8B A, thER
H B A T LA MENF RIEE&F Tk, BRT HEBATERRAWNIE BN E=R, Hig
TR /R EBRF. R A R T AR EE R RRET 2N A%, ARH%K LT
Efrsn 2 X, LR EEEE. EE. WE. EWFAREFEETEREFHRT, BLBEF
BAE, HERFRREMNIRNARMET BLER., Choi ZHZEMWAR KA EE
EHAEAYEFIE-FEIAMRELAEMBEA. MALZHHREURBFRAASFEF Y
.

Choi is a tenured professor in the Department of Bioengineering at Imperial College
London and serves as the head of the Imperial College Smart Medical Imaging Doctoral
Training Programme. As the founder of the Non—Invasive Surgery and Biomedical
Testing Laboratory at Imperial College, he leads a team dedicated to developing
minimally invasive surgical devices and methods, addressing challenges in the fields

of neurodegenerative diseases and brain tumors. His work has provided innovative
approaches for treating diseases such as Alzheimer's, glioblastoma, and diffuse
medulloblastoma, earning him numerous prestigious international awards. His
laboratory conducts research in hardware, algorithms, physics, biology, and
translation, and through interdisciplinary collaboration, lays a solid foundation
for translating scientific research into practical applications. Choi's current
research interests are primarily focused on biomedical engineering, specifically
non—-invasive devices and microtechnologies, brain drug delivery, and the diagnosis
of living tissues and pathology.

REL(BRFIREATER: RNEPHHETFRITERSLA
BRE)

Brain/Machine Interfaces: Artificial Intelligence, Signals, & Circuits
¥Ry BFIE
1. RENA

TEARFREFR, FAEWI KA ED (Brain/Machine Interfaces) 4, #H ¥ AT
et (AD Fofl&EF3 ML A EHFRNBEAMETHES. REFLEEHABIIAN
5oEF R AAXEWEMBEA, BMERNFITERATIER. NMEFIREFAETE
WA HBENERREARMAES . WLARBUNBFAERZOUB T FNERBA, £
AatE: FEIRAENT. MNBEDTWATIEREAEMATIVE, EaE TR, MET
FEEREE, WA, FALTRFIAMEFERGNERER, THREZZGW0TA =
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FEERNNRE SZEE FERELE. BE, REFEFMNED FFRHNELEHBEA,
B EEANKXBA (BEG e E. EMG AL E . MEG il DL R £ T REW 7 %) 5 +#&
ANRHEA (ECoG ZEHED 3 BARBEA (MAXBEREZL) . EXEHL;F, RIAKE
EHBRATAONMARAEAMEESHAMATISR/INEXSIEEEESRE . &,
REVBMARNE D BN EARSRITUA, N AR EERKEWEERRN ZMN A

=2
o

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 brain/machine
interfaces, introduce the broad set of applications being explored for these
technologies

. KRNA

1. MWALE o
ANIEHESENEFIT %

MALE B S AR R
FALEE 1 B A Z A AR R b
BB ERATIE R ENESYY
ET RS RE AL D KR
AT EAAMALE 7 A

LB DB, BB SRR

. ABHF R BB RSB XA
10. ALBEOHARRES AT E R ER

1. Overview of Brain/Machine Interfaces
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2. Introduction to Artificial Intelligence and Machine Learning
3. Introduction to Signal Processing for Brain/Machine Interfaces
4. Introduction to the Neuroscience of Brain/Machine Interfaces

5.Advanced Artificial Intelligence and Machine Learning for Brain/Machine
Interfaces

6. Imaging— and Metabolism—Based Brain/Machine Interface Types
7.Electric Potential-Based Techniques for Brain/Machine Interfaces
8.Hardware, Circuits, and Systems for Brain/Machine Interfaces

9.Writing Effective Research Proposals and the Structure of a Research Paper

10. Future Outlook for Brain/Machine Interfaces and the Role of Al
3. HENA

N.B.
wEET¥E

o FEHEI¥NAWIEREEHF
AR T M L A ¥ HF
BEAMIAFBASHENTIRELZEH
BN IHEEFRATLEG AHARFEAGTEHRTAR
Ml K O R R IR

i o WHMAEEFHILRAGETE (LOCUS) FEE LHFEMTA
o TUMMEBVFRREEZE, ZHEHEAE

N.B. T 2018 Fm N\ EE L¥x, EEAEMIBHKR, TETEF KE BFHE MR,
ANTEREENEF ] ABE/FE L2 TURMETAE . 1F 4B Z I EHEEZHE M (LOCUS)
TEHWFEREIZFRATA, S FafFEEIFR. FEREIFR. RAARFFRME
EARRTERSENBE T ERAZGIKATE . L £ T EFG % =& B\ 5 & K AT/
HMWATIBHER, HEFEATIEHNEFAHE N5 EREFEIh TE TR,
N.B. #BEMMAFHERAPRFIGNEFF LT FA, M e EBAZHEEATIEML
fol LA, Y R ARR A EERG AR TR, AR 6T BB T ARG
7 Visualize. N JE, thEZXEH NS T, MEERKEET R FIF L fodkw 4 %
R, HEX S EHANE Reactrix HHEF R EHEB| L. 2006 4, MERFAR,
RAMEBAF R F LR ENHR R Bal, N.B. HIZHWAR LB EREF LA TEG#T
BE T ERBRGHF A oF T NEFIEETEGREEFE RN, UREE.
ANLEGFEABRREEGHFRAMT VNN ESBHRE. hE R T EE AR RTHE
FHRAR (—NAHNEREARTE) 7ERETEEER, HEHERAF. FERF.
SIMARF. BERRH. MAF. AXRHAF. CHEEFRAOE (T ETENMEHH
W HI B R A

N.B. joined Imperial in February 2018 as Associate Professor of Bioengineering,

A

b5

where he specialises 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
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as their Artificial Intelligence expert, and is affiliated with the Imperial
Artificial Intelligence Network and the Computation, Cognitive, and Clinical
Neuroimaging Laboratory. N.B. 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 Stanford's Radiological Sciences Laboratory. His current academic
interests include 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

REN\ (IR ITAE: FREWS A EEREF R L LWL A
N N A
W)
Machine Component Design
A A A
1. ®REAE

ARBE L HFRAFNEFRBIRARB R ER AR, AEZEARREEAN
WAk Z —o X AU L 50 A RPATHNME, T HaAm B 7 A /NFa 7 B B9 A LR LR 45 35 5
TAFAIE SRR RN HRAEREET LT L. AR ET A, Fh
XEEFRMNITIRE, ARBEN A EE). B, fA. HEF. B6&. FlahHE. f. 1847
BT oM. KT fa B B EAHATT B,
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. 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.

. REANA

Lo Fib: AL
FUARERfF: W5, . #HE. #A
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6. MA&EE: 2B, 8. MR, AM

7. GURAIE: B FARE KB A

8. WML A TR

9. F 4 B A A

10. HFENH R 5%

1. Community Building. Introduction to Machine Component Design.
. Machine Components — Gears, Shafts, Links, Bearings.
. Power Transmission — Torque, Rotation, Velocity, Work, Power.
. Failure Modes and Prevention — Static, Variable, Fatigue

2

3

4

5. Joining — Fasteners, Couplers, Welding, Adhesives

6. Material selection — Metals, Plastics, Ceramics, Wood
7

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

2. Rotational Motion — torque, velocity, work, power;Power Transmission — gearsets
Power Transmission — simple and compound geartrains

Vehicle Transmission — manual and automatic

Failure Modes and Prevention — static, dynamic, stress, strain

Failure Modes and Prevention — strength, deformation, shear

Materials — selecting for desired functionality and inventing complex materials

N W

Assemblies — links, bearings, shafts

Joinery — fasteners, couplers, welds, adhesives

10. New Powertrain Technology — vehicle automation and electrification

3. AWNE

D. H.
FREREAF

0 TFTHEBBRAFIEFRNAKIELLHR

® (MU TechSpark TRk x 2 If

® wHEIJE I Chart Energy & Chemicals #lLAk T2 T
® FEAAMRINE T4 B A 4K R A 4 & I AR

D.H #BZEHAEMT FHEERAY, HEITEBEFRNAR IELZ VL 5H%%, F9FHN
A Z 4 & R % T H Maker Ecosystem, 45, D.H. £ & F K &£ M A ¥ TechSpark #ELZE 7
SEF/BERE. FEIRZFNSAZ R, BEIMEEN AR ZR2WBNES, UK
M E A F R EER, NENFEHF M STEM M 2L BM Y T ZETHk. D H &5
RAEAFEDITEH, WMIE., TR, FEAHARTLREBERRAGMAKRE A M,
IR B E AR R IE T WM RE, AUtk it ®lEfmE T &R 2 & iR ik & A T ix 20k
RE AR AR
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D.H. is currently a tenured professor in the Department of Mechanical Engineering
at Carnegie Mellon University, where she leads the new Maker Ecosystem project

Additionally, D.H. serves as the chair and director of education for the TechSpark
faculty committee at Carnegie Mellon University and is a member of the American
Society for Engineering Education. Through her active participation in various
organizations and committees, as well as her dedication to education and innovation,
D.H. has made significant contributions to promoting technology education and the
development of STEM fields. Her research focuses on 3D printing, mechanical
engineering, and engineering design, with an emphasis on developing metal and
polymer nanocomposites to enhance their performance in extreme environments. For
this purpose, she has designed, manufactured, and constructed various custom test
equipment for testing these unique materials

FEN (FEIE: PFAS EHA B RPN S HE S KK ERE
FAETY)

Water Treatment and Sustainable System for Water Resource
Recovery

¥R A E: REIE/AER¥
1. REANE

WAEHR. BFMARMAELE LR, ERALIRECEANBRBRI A, Wk, B
UREMEHHAULER, TRV UERR, S 2R THRTE L ALE. £
A, AABERECRBRAETHHANLE, AKEREETET HNER, SHEM,
BaBHEAR., EVMERECF TENER, WEFTXEEAREBN AL, TAETEZHE K
A RE.

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 industrial water
treatment due to their advantages of high efficiency, energy saving and automation.

The development of high and new technologies such as biotechnology, nanotechnology
and information technology has opened up new ways for water pollution control.

2. RIWNA

L AEMEHE LB FAE
K A EF
AP A
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8. ERIFHY. A& RBITR

9. mAAMALELA

10. R A BB B R %

1. PFAS. Plastics

Water Chemistry. Water Quality
Softening

Coagulation

Filtration

Adsorption and Oxidation Technology

Modeling Biotech

© N e @k W D

Wastewater Solids Tertiary Treatment. LCA

9. Bios Advanced Oxidation

10. Alternative Drinking Water Treatment

3. AWNE

J. M
FREREAF

® IAEAREIBEFHREARK

o XEN¥¥2% 22 5eEINENFLIARRL
o XEEXMFREIERMFEIEAE

o <EHERMFEe2MHAELGE

J M £ T 2006 5F 3k 15 Wabash F g £ ¥ ¥ (B FEF, FE 2012 F40 2017
FENRFBEFRNEERAF LR (AFB ITEMELFAELFML. AR ETEXREMED
FPKXBEANZEER, REZHRE T UAEDHENDZ . I FEWNHAR T EEET
I ENF PR M EH R E ST A A0 R 7 A K 1T A6 Fo g AR B0 3% 3 7R
Rl RAEAFEPRETEIMN BEHARXBECEAREIR FRBAEXREFHEA .
J.M. 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. J.M.'s approach combines environmental microbiology and
nanotechnology. His current research focuses on the development and application of
new technologies to assess and solve environmental problems, particularly in water
and waste treatment. J.M.'s research interests include environmental engineering,
the use of nanotechnology in the environment, and the mechanisms by which microbial
communities respond

2. BR%
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RE—(ABQNEE: MERNEFRRIARTANTER
5

Introduction to Personality Science and Research
¥R LB
1. RENA

AT BT 2R FRFA RN E LY Ho X UEREL ARE L HET
MEABIABZRNEFLRAAERFHRA, HLPROTR, WEWHELER, £2
MALEHNERIEAREY, RINBEFASCEFNERERLA, WRLARMAR. &
Wk, FHEIE “AB” BT RBEHTEF®R

What is ""personality""? How can we scientifically study and measure it? To what
extent do biological, social, and cultural factors shape an individual's personality?

Is personality a manifestation of our genetic makeup and biology, the pinnacle of
social influence, the interplay between the two, or the result of random events?
In this course, we will review the major theoretical paradigms in personality

psychology, discuss contemporary research, theory, and methodology, and delve into

key historical debates in the study of ""personality."

2. RWNA
AR EF 5 EB T %
M B A BR 0 AT
XA B A A B H B 7

A& T] 5 A R
MERFET
NEE N F AR
TAXEET

AL FF AN RNEREREE
T

A B R R A 5

Introduction to this course

[a—

£ o NS O W

—_ =
) e

The Trait—dispositional level A
The Trait—dispositional level B
The Biological level
Psychodynamic—motivational level
The Behavioral-conditioning level
The Phenomenological level

Social cognitive level

© O NS g W N

Integration
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10. Future directions

3. AWNE

V. Z.
RERAE

BERRAFCEFREHT
BERRKFAYE, REMEFHARLRE ZHF
FERAFOEFREAREERE
e o NG e 2 NG
Google #F# 17 [ # ¥ KX
ECER TR ERERINENHHAR A
FH ARAKRERER: NARMBIERERTH) £0E
A

V... BRERERARFOEFRANEGHE, AAERBTAFHNCEFHELFM, AR
JBAFELLNE. KT, REAELHFS, hEHBLTRAE, FF 2020-2021 FH %
R e ZBEEGRA « KBEEHEFELF L, 2018 FHAHEF LM 2016 F£89 “TZ LM
FE"REVLEREFARZABRE, HELA¥AMFNRETIE, CHE (20
B H5ABME) f1 (BB CEE) MEHR, UR (ABSHAECEFLEZR (ASC) ) BE
Wi, o, V.2 AR EFARTAR T ZREERX, R IINMRERESH2HF X
Z B9 “Attachment and Social Rejection: The Role of Individual Differences” , A
RAME—EN &2 Ee “Impact of First Impressions on Interpersonal Relationships”s
WAL LR L FAEN, W (Risky Decisions in Relationships: An Empirical
Investigation) , M RAKAL G RN AERH K ZHAT T REAHAR, #h T HXFABNLE,
V.Z. is a tenured professor in the Department of Psychology at Cornell University.

She holds a Ph.D. in Psychology from the University of Washington. Her research
interests include social cognition, attachment, relationships, and social rejection.

V.Z. has received numerous honors and awards, including the Lenore Annenberg and
Wallis Annenberg Fellowship in Communication (2020-2021), the Outstanding Advising
Award (2018), and the “Most Admired Scholar” designation (2016). She is widely
recognized in the academic community and serves on the editorial boards of several
leading journals. She has held the position of Editor—-in—Chief for Social
Psychological and Personality Science and Frontiers in Psychology, and has served
as an Advisory Editor for the Journal of Personality and Social Psychology: Attitudes
and Social Cognition (ASC). In addition, V.Z. has published many influential papers,
including “Attachment and Social Rejection: The Role of Individual Differences” and
“Impact of First Impressions on Interpersonal Relationships.” She has also co—edited
several scholarly volumes, such as Risky Decisions in Relationships: An Empirical
Investigation, which provides in—depth research on the relationship between adult
attachment and risk decision—making, thereby advancing the development of related
fields.

REZ CABNBEEEHERF. AMBEEITIZZ 88 XBEMN
w247 )

Human Brain & Mind: An introduction to cognitive neuroscience
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ER . NEE
1. REANZE

WNRREARAMN R T REAREENCELM, S, 1012, 8. BERAZRHN
BEA BN AR NFRE A INFREA, EARMI, ERRRELWMA, WA EY
WM. e, SRR RESA. REFEUREANENLEELD . AMNEAz %
R THREFRABE R FOR R, HRANGENCCEH LA LGN EH KT &40
WA K. M—EHUK, AMILRINY, GEFWEEIEOGET, BEAZKEN, B
X R EFANE R R RERABRE LA H AT #.

Cognitive ability is the most critical psychological condition for successfully

carrying out activities. Abilities such as perception, memory, attention, thinking,
and imagination are all considered cognitive abilities. Cognitive ability refers
to the brain's capacity to process, store, and extract information, allowing
individuals to comprehend the composition, properties, relationships with other
things, driving forces, developmental directions, and fundamental principles 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

2. RIWNA
BNAMERETZ—EHFIHEAM
FFREAENE EEER T
FREAENE EEER T1

BE. TAGRENBEMASEER T
BT, TASRENBEMAEERL 1T
TR AR N EEE RENTE 1
TR AEFFR AN E1EE BEHEE 11
TERAER 5 47 RS R By X B i
S5 RGN TR
SAEREREEN KR FERRVAAR

The mind as a digital computer

[

e A

—_ =
) e

Thinking as modality—-specific simulation, part one
Thinking as modality—specific simulation, part two
In what sense are abstract concepts embodied, part one
In what sense are abstract concepts embodied, part two

Body-specificity of language and thought, part one

S e R

Body-specificity of language and thought, part two
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8. Situation models with or without simulation
9. Bodies and minds affect each other

10. Expressing thoughts with the hands

3. ABNE

D.C.
BRRKE
0 FEARRFOBFLAGHR
o ERBUEMNFHAZROCEFARFEREXTX
o E=EFENEFXANLLS 2015 FEALTAR T L
o ZENEFLNISFEAMOCETREAKESH
® Frontiers in Neuroscience &| £ %
® Frontiers in Psychology B| £ %

® PLOS ONE ¥ A %48

D.C. # # # Oberlin College E & T ZE X ¥ E KRR ENF T ¥, H E
Massachusetts Institute of Technology %% 7 w5\ A i L ¥ . I Cornell
University ARKXER, CEFRARMEMAAFHWOEZ REEM R LTRSS, waH
RERES. XU SRR EFECHEARE, D.C.HZFEE T 100 FFFAXE, 4
#HE-EMHF| (Frontiers inNeuroscience &|F %%, Frontiers in Psychology &% %%, PLoS
ONE ¥ KRB %) ZE & R 5, 7 B &SI K% H Bt %5 % 1 #1 Tl Language and Cognition
WAl A, ZH T EEEF AN FABREA RGN A E L, BXRNFARAR
TR FARII A FEE,

D.C. completed his B.A. in English Literature and Vocal Performance at Oberlin
College and his Ph.D. in Brain and Cognitive Sciences at Massachusetts Institute
of Technology. He currently holds research associate professorships in the
Department of Human Development and the Department of Psychology at Cornell
University and the Department of Psychology at the University of Chicago. His
research involves the ways in which language, culture, and the body work together
to shape mental processes. D.C. has authored more than 100 articles, and he serves
on the editorial boards of seven journals (Associate Editor, Frontiers in
Neuroscience, Associate Editor, Frontiers in Psychology, and Academic Editor, PLoS
ONE, among others), and was the founding editor of the interdisciplinary journal
Language and Cognition at Cambridge University Press

RE= (WEZF: N XAEXRRRFHFRE)
An introduction to Exoplanets and Cosmology
ERFE: HEE

1. RENA
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ZRENHEEZ-HER-ZHR-ATHWBRFEFREET L, HENEFHEILL
MEEHARMEELAA ERAEHABRERARALTAR RIT L FHFANZRARH L,
BETRL (EF) M. BhRiEgE. FEMEELZREEFHERFHEFRK, ik
ERBURIHIAZ %, #WESTNTHFRRNEL LS e,

The course begins with the Friedman—-Lemait-D. R. -Walker inflationary cosmology 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

2. KRNA

1. AR5 RITEED

ZAMT 2RI 7 &
FEWHKETEWE o TR E
FEAK, FHEAE, HEEESAE
REERATE, BUAN5SEHFH
BHREE, FHEES

BYR. REE. MK

ERW. ik, 3 &S
FHMHE R, AFE

10, BHEARGeE; i REH

Theory of the Solar System and Exoplanets

© O NS o e W N

—_

Methods for Exoplanet Detection

Cosmic Expansion and Planet Formation; History of Planet Detection
Composition of the Universe; Cosmological Redshift; Friedmann Equations
Fluids and Equations of State; Single—component and Multi—component Universes
Dark Matter Models; Cosmological Distances

Dark Matter, Dark Energy, and Accelerated Expansion

e R A B

Galaxy Clusters, Rotation Curves, Gravitational Lensin

9. Cosmic Microwave Background; Thermal History

10. Event Horizons and Curvature; Inflation; Primordial Perturbations

3. AWNE

E.P.
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SIMAFFHEFHFFHRIAARR
BERAFBRMELVELE
CPHELRHIAFERNERYT. BRHARR

EE LA AFHRE R
EHHEHRERS (W0) BFHRERFAL (Vidi grant)

EP.BRERTIAMAZNAHFMELYER, SIFAF XHESRARF L, £E
NEFEHEF¥, BTk, RELAM VAN LEMABNAR, BFEERBEK. AREEH.
FHMEERST ELZHW, WY RRERAFEHRYELTLHLE . TR TAFHAE A
ERUIAFERNBEREBZEEEARR. A RBRREBZ LY EFAREAEER N,
WS R RREFAMI L, AEERFARTET 22,

E.P.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 Department of Theoretical Physics

RED (LAHF: BeldFI5ait@Enf itk

Numerical Models, Al and Machine Learning, and their Applications

2

Pr /7 s 2X

1. REANZE

ARBRET 7 LU H AL LA Python/Matlab ## s o9 $k (72 # Fu AL 23 % 3 W Bl T o
Ak, AFEFRAENBRERRO AT NS TER XA, HE 7 EEL
BE, REBASWERL, HEMEENE, KRERS MRS URERREEI> . RAE
BENBTATEGRER, RAZNEFT, HENE, REMERH.

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 concepts
such as discretization, interpolation and curve fitting, numerical differentiation
and integration and basic stability analysis. We offer a brief introduction in
Artificial Intelligence models and in particular Machine Learning, neural networks,
clustering and decision trees

2. RIWNA

L K EREML G Z X

2. ZMETEEEEREMA
3. BEMAEE

4. HE. HEUE. Mo EENRL
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5. E#a 42 (ODEs) R SZFR AL F 21
6. HL#&EFFATHEE

7. BEEMS NG T &

8. B8l T 447 5 T

9. BEEAE TR Gty LA A
10. #1775 & [ 4R B B A

Overview and Definition of Numerical Modeling

[

Concepts of Linear Equations and Matrix Algebra

Principles of Numerical Optimization

Interpolation, Curve Fitting, Differentiation, and Adaptive Integration
Ordinary Differential Equations (ODEs) and Practical Application Examples
Machine Learning and Artificial Intelligence

Statistical Methods in Numerical Modeling

® N e o ke W

Time Series Analysis and Forecasting

9. Practical Applications of Probability and Statistics in Numerical Modeling

10. Applications of Numerical Methods in Various Fields

3. #J/NE

A.R.
FRLEA%

e A N A WE S MR HKEFRBER

NASA X34 18 A =8t 2L BT A 7 3

B X B AT A B PR (AMOC) AT 78 4 Ak R

Y ik 5 fm 5 B IR FE F & NASA V8 A 4y % Fo 2 Al 3K
T &

o HLBEEEMRAYLEANERIAS

AR ZBZRZFMUTIAFNAKFSNAMBERHZ. M 1999 FREHT Eix N
K F YR UG AL B B R % B B AL ALK B (NASAD XA 48 K = 1t %8 B (GISS)
BNRT % ¥ % o GISS & NASA By IR K FHIR e 4 LB B0 11 E R B, = B0t T K 5 33k AL A By
—NEM, FREMAARNRBELHKKEL S AME. BEARERR. ABREE, #&
ZHETRTHERMFZFEREANANTFRE, RETEBFEDFREPBINFER A EX
B2 e A T — AN N e 3R R BB o 4R B R AT B RFT B9 AT . NASA
BRAAGEKHERERARZR2NRC)FE+F—KELEAK 10 FREKE ], FHEEE
B SR AT . UL e AT X S Y S AT S
A.R. is an Adjunct Professor of Applied Physics and Applied Mathematics in Columbia

University, and a Research Scientist of NASA Goddard Institute for Space Studies
She earned a Ph.D. in Physical Oceanography, 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
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Biogeochemistry community's initial input to the RFI issued by the National Research
Council towards the next Decadal Survey for environmental monitoring and Earth
science and applications. 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

REL (BT EHERY: ZFALARRNERAEL. @
(&S Y

Al-Driven Business Analytics

1. RENA

ARBEARAEZHVHEEMEEZZG, RANBATIERER LT 7 &5 %E

BETT. FEKFINBEFINZ T &, GEEESNT., 2 KER | RT3 5REHHT,
FF 1 Google Colab FH#ATH FHME, LHRKEF R, FERER. HEAMEELERME . R
REAETAONMERNER, ALEENRESFEUNA, THEREEMET LF. @
TRERECI G FfEl, FEGEER AL AT ERFT LKW, REHkE
Wk, THAM IR T BAT, A EEIH LR PR EAR. TEAEN
2.
This course provides a practical introduction to Al-driven business analytics using
real-world datasets and managerial applications. Students will learn foundational
machine learning methods and apply them through guided, hands—on exercises in Google
Colab. No prior coding experience is required

The course emphasizes interpretation, decision—making, and strategic application
rather than mathematical derivation. Students will implement regression,
classification, ensemble learning, and clustering models while developing the
ability to translate analytical results into clear business recommendations

2. ARWNA
ATEREREGREN]
BEAEERRES N

- VB )3 A R L T o A AL
BB S 5 R
CREAAER 5L 4R &

B R F 3] 5 REALAR A

R FERE S A
ER AL G
RESME T E

10. AT Hkwg 2 4 5 ig B N

1. AT Foundations and Google Colab

O© 0 1 O O &= W N o~

2.Data Preparation and Exploratory Analysis
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.Linear Regression for Business Predictions
.Logistic Regression and Classification
.Decision Trees for Business Insights
.Bagging and Random Forest

.Boosting Techniques

.Model Validation and Selection

© 0 N O O B~ W

.Clustering for Segmentation

10. AI Strategy, Ethics, and Governance

3. AWNE

C.A.

BN A ¥

® FEINAFILHREFIRARK

® FMMAFRGEREFHARF LB EME

® Thermo Fisher Scientific # % 4 & Fu 4> b &% vk 25 32
0 UHEFRREFANIAMNAREBEFAFLERFNMEF
0 EMMAFAYEXFTIEEL, AYEXIEML

o FTOARFRHESHFEIEEL, EXITEML

CABRACHMMAFZRLAHFRKAEMNFEEE RAHT, T —ALREMFTE =
ZRWEFMFE. MR ERFEREME LY LE . XFEWE, HERFSATE
. URBWVEZEEEF L. CA ARARRESHEIEE L. EYEZETERE
LK BT - A NBEDL A N T I MBA 2L, FAREFHRA L TTo

ERF L, CAHREETAIEG#SNBFIEFTLARESRERAFTHRA, EL
REFEBANF L EN, AV EEREESETEAAT. A 2L - T+ FWEABHAR
5IREZE, CERR55LFEMAG. EMELRRERE. URATIBEGRELELEYE
FEBBUVRAGFHANATE. £HFEFVZEF, CA HZXYEEER CHE AR (Thermo
Fisher Scientific) &£ #E, KEF LM (Zeiss Microscopy) HAERH kB 7 £
28, RES S50V E% ELAMH. hE USC ZRRBFFRA XS ITHELE. AL
M. NEEZEEBEURNEFIRE, FEASEHESFRE A MAEIH I EA,
WREUEZHNAFGECRAEZR, RERFTEESH L EREEE, yFERERE
RABEE R R RN E,

C.A.is a multidisciplinary scientist and scholar with a breadth of knowledge
spanning the fields of biology and biochemistry, physics and optics, statistics and
data science, electronics, biomedical imaging, and business, project and operations
management. He holds a Ph.D. in Energy and Environmental Engineering, a Ph.D. in
Biomedical Engineering, and an MBA with concentrations in business analytics and
operations and supply chain optimization.

Currently, C.A.is an assistant professor of Clinical Data Sciences and Operations
at USC Marshall School of Business, where he teaches several undergraduate and
graduate courses in data mining and business analytics, project and operations
management, spreadsheet modeling and ML/AT applied to business processes. Moreover,
C. A. has several years of industry experience. He worked for ThermoFisher Scientific
as Strategy Manager for about three years, and for Zeiss Microscopy as Account
Manager for about one and a half years
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REN (EWF: FARKERIE F AL TN LT EWFH
%)

Molecular Biology of Memory and Memory Diseases
ENFTE: AYE
1. REAE

112 Memory) ZARAMBZ A EZ—, CEMRBNEK A O R, B8
Y ANEKKZCIEH ol RRERERE), I BH AT ERINE. Nt AEE,
TBREHNEBNERFRE—— LR X LEEREF AR —— NI EFHEFHEREE
Rftse T—Re. ARREY, BAKHET “102” T—FH—HAZILIL., AT
A EFERR, UEAMe A FITZRESRTA. Ha, HLEIERL?

B HTRRANE N TELFE, T2 KRS Z 0 F B ik . Fln— NI RAE .
—BEHNRE, E—MHEENES (R, DRI UM EN, WTRIREETA) .
FMNUAEREL,FEANEARR, Bl FEARN “WEER” +, WEEENKE
— RERERM (BPMETZENEE) A— 2T E T BWERTR, NT&RE
RNHBERET A FXL L, ETHEANAGHITEEAMR T B RRIWATIEGE
FHELEMR. ARBEUBKENAAFARICCHZ. RIVENAMA > FEHREYF
HEElmiRNF, EERITHE T B4 (neural plasticity) BIME&A, UREEEZRAEKX
X 25 A B By F AL, BRiCIZE A E 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 neurobiological 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 information and experience as ‘memory’ within the
context of the brain’s anatomy.

2. KRRNLH
1. B A #AT 3 X
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2. ME L. Rfufotn 4 E E
3.itiz 5 Ak
4101 BB Bk
5.Hebbian i, = # 4

6. & fab 7 2 M e AL

T AT - F £ F

8. T4 R iCIL 5 ¥ Titiew & &
9. REMER £, THMREREE
10. B RATAT s P 4R 3K o BR A

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.

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 Hippocampus:
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

3. ABNE

S.K.

A%

o NWMAFNTHEAMENFL LT
& NHAFMEEMFFMAREZRAZR
o NHAFAMMFRNEZRLZR

33




% CIEI#A&FA%RRHGEH
" DEndieliAaddiaa

INNOVATION BEYOND BOUNDARIES

® Pew AMEFRFELFHETEHKE
® Damon Runyon-Walter Winchell £ 4 4+ TE & KEH
o KL A “HTILIMASMITE”  (60/726, 318) 26,318

SKEAZELHBAFN FEAREMFLEHTZ., T 1988 FEVTHREEILFK,
FEREFELFC. AREAARCERANE RGN fo T 8, INTEREHN
R EXEIEHROHCEF TR TR RER TS E R EMNE SR 0 E
R A R, VLR =R ERN . ZRNFARLE L EF, EEWFHRBEHT
T 44, EESZANMRF AT L KIS XHHA —TE A FHRILICH RS F 7% (FF 5
60/726,318) . #1% L & %45 3¢ Damon Runyon-Walter Winchell %4 4% T % 43 H %
HEAULEC L T LHEEE (Kunes Laboratory) .

S. K. is a Professor of Molecular and Cellular Biology at Harvard University. 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).

REL (EWF: BE. AARREREAF LK)

Molecular & Cellular Immunology

A M

wsBEH A

1. REANZE

EEFGR, RERFEHN—PRRNTR, BATHARARRZ RGNS, A ALH
MR R EN T RAHIRH. BMERFHARNER, RRFEZHBETIHFLEFNLR, &
AEERERLR. RRETPFELAM ARG T EEHE. X[TREF R T HILAIW %
RAGEATE, AELA Ry, BEWEIACEERERERARPRBELEZ AR
EAXGRRAGRME, RERARNEHNE, REER, THH. BARURAZHE G, i*
ERELE RN BES AR FORRARMAEALT TR FERNRRSERE, FRYE
ETREFHIEREGAMR, METEROARET T RN — BB,

In the field of medicine, immunology plays a pivotal role in studying the
functionality, 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
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features of both the innate and acquired immune system, immune system
diversification, 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

2. KRNLH
L AE¥BW, £AGE: F—HH%

ERGEREFFRA: AMER S

CB/T w AR R R AL TR AR
LT AR E A AR B %

MHC BoE g, #F A G X RETEE
B/THEMN A E

CMRREE BT E R

T AR T dEs B 4B VE L

g i AMm el Fe 4K %Ll
10. & 51 W IR EN S E RIZ

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

©O© 0 N O O s~ W N

2. Innate immunity: the complement system; Induced responses of innate immunity:
Pattern recognition by cells of the innate IS; Induced innate responses to infection

3. Antigen recognition by B cell and T cell receptors; The generation of lymphocyte
antigen receptors: Ig and TCR gene rearrangement

4. The generation of lymphocyte antigen receptors: Ab subclasses & diversification
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

3. AWNE

A.P.
T ARATTA ¥

o IMHWAFLN TFAEMAL TR

o WHMHLEZREAP. Lab

o UHRIMATAFHRFREE THK
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o =EMFEH*LS (AMAS) , ZEFEHFEN2 (IDSA) EREME TR AR
® VirusEFEZLHFBERARES KR
® fELFfiM 2020 ¥ £ Charles M. Rice

AP BRI AEMBTMAFS FENALHHR, AANMAGELERZEAP. Lab, A P.
R EBEEEERAS¥ (University of Tiibingen) % & 7 AMth¥ ¥t Fl ¥4, H&
TG e R 4 B A B E-R T E R BT (Howard Hughes Medical Institute) FofZ[E &
EEEEEIEAN R PO (German Cancer Research Center) #% 7 #ill, EELRA¥HKk
BREFHELEFM. AR ELZARELRFN EZRAF LFNE, BEFRFEE. 18
XEREMER. AR DABHEARIEF, 2 FREF/ KRN ERMEEHELE S,
RIEF AR HEA, EFABRMNRER, ATHRBTMARFFLALE. AP #HEHRK
BT 2 EA-Z R EERNELNESL Y (Kimberly Lawrence Cancer Research Discovery
Fund Award) . 2B ELRF2M XA F i FFHR RLE (Astella's Young
Investigator Award) . =EFEX 4 ML AWFE¥# X (Liver Scholar Award) . *
E M EF M A B - - A R4 A% (Merck Irving Sigal Memorial Award) . /&
EREFFLERAY-HEME HEERE-SXHFLEFAAAL. FEREFLAR
FHERUREHHBEEEL2ZXFNFRATRL. F, AP HREFEEMNEEFRRT
F [ 2B A A M e i R TR EL B R R

A.P. is currently a tenured professor in the Department of Molecular Biology at
Princeton University, where he leads the A.P. 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.
A.P. 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, including 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 Foundation, 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. A.P. is a member of the Genomic Instability
and Tumor Progression Program at the Cancer Institute of NJ.

36



) CIEI ¥ 8% 7a G adrfthm
) DR AT B AHR

INNOVATION BEYOND BOUNDARIES

RENAMBRESRERT: WFRRESHERT T AL RE
5 R

Fundamentals of Materials Science

1. REANZE

MRBEFIHTRABMN L 2M, BFRALR. EXEAFS, FTFTREMTROHLH

R E, WRAZERFENERL. ARERETRETEMEHREFHMBNERERS
MRATH . REAM M FHEMBASEL, NEMBWERAFER, B LLmiE N
THMMBERT HHFAEBMREREFHIBRFTER. REUER TRHAELS
B A EEEG, EREMBNEN - X R URAM AL A T oy THENE, A EEMH
. BEIVR B AR X IRAR B E A A,
Materials science is dedicated to enhancing the safety of batteries, reducing costs,
extending their lifespan, and seeking more environmentally friendly material
solutions, in order to promote the widespread adoption of green energy. This course
focuses on the fundamental principles and material behaviors of batteries and energy
storage materials. Starting from the basic concepts of materials science, the course
introduces the basic mechanical properties of materials and applies this knowledge
to battery material systems. It helps students understand the role of materials in
the energy storage process. The course mainly uses lithium—ion batteries and
solid-state batteries as case studies, emphasizing the relationship between
material structure and performance as well as the battery working mechanism from
a material perspective, laying the foundation for subsequent courses related to
materials, energy, or batteries

2. KRNA
LA S ®: HERENATHER
2. MR A A

3. {03 %k 0 — R A AR A
BTiEH

. EE5RE

E A

SEE T A

B A

. L AR )

B R G5 MR RS

1. Energy storage technologies: batteries as materials systems

2. Fundamentals of Materials Science
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.Chemical potential as a materials concept
. Ion Transport

Surfaces and Interfaces

3

4

5

6. Introduction to Batteries
7.Lithium—-ion Battery Materials
8.Solid-state Batteries

9. Mechanics of Materials in Batteries

10. Battery Systems and Materials Outlook

3. AWNE

JR.
A N 38 T ¥ fr

AN TP TR 5 M F A 4 B B R
o mMEIXIENANEGHH/FIATEML
o MMEILF¥RFHENABFFATNAK

JREBUARRETEIRERMEEA 2 REMEN BRI R, X E A HHE ¥ B
AZHEEMENARREFSWM A A @ =K% 90K %38 R HE S8R,
FFRMAAKEMM R E EEERTE, FRAFAREAF, ¥, e, MR ETFF
YR G MR . H R RS R SRR KB . JuliaR. Greer ZRHKET & &
AMARM-F # % (2019) , AHZEEH IR THRER-AMHTHAHAR ZHS (2016) K CNN
B9 20/20 R #E (2016) o AR AR KL E LF I (Technology Review) (2015) i
+AEBEREAZ —, # (Fast Company) iF}H “100 fr & E A& H A" z—, FHEFR
ZFWIRTFHCLIRFEH " (2014), 3k F T £ TFIR N X T :Kavli(2014) Nano Letters.
SES #2 TMS (2013) ; NASA., = EHLK T4 (ASME, 2012) . AAAMEHE (2012),
gEVEED (DOE, 2011) . DARPA (2009) LAR# AR R TR-35 (2008) . H 2007 F (T
TN T #P2#4%, 42 (Extreme Mechanics Letters) #¢  Nano Letters) W& £ % .

J.R.’s research focuses on creating and characterizing classes of materials with
multi-scale microstructural hierarchy, which combine three-dimensional (3D)
architectures with nanoscale—induced material properties. We develop fabrication
and syntheses of micro— and nano—architected materials using 3D lithography,
nanofabrication, and additive manufacturing (AM) techniques, and investigate -
among others — their mechanical, biochemical, electrochemical, electromechanical,
and thermal properties as a function of architecture, constituent materials, and
microstructural detail. We strive to uncover the synergy between the internal
atomic—level microstructure and the nano—sized external dimensionality, where
competing material— and structure—induced size effects drive overall response and
govern these properties. Specific topics include applications of 3D architected
materials in in chemical and biological devices, ultra lightweight energy storage
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systems, damage—-tolerant fabrics, additive manufacturing, and smart,
multi—functional materials

REN(RERE: TEREWATHAREX LS ALRBEFRNR)
Planetary Health

¥R A AET ¥
1. RENSE

“NERERAER2Z-ANERSHERG? 50T RNWERRED? KA
W FRELHTE KA T ? RAT A T 4 A A o] R R R RS 7 1K 2 7] B
BT ARREE AR ATEREE BT IS FRTUR, F5AREN IR B4R R R
WTHAARBRAT . AREBETL 10 RRERFENBTERRNT L. MAMBA,
Er@e T TERRRARAERTINEARE, UR (TERE: AREFRFAREE
MAE) FHREAE. FENMERTRARE M, £WEHMEERR. AR, 1A,
BRm, AR, REHAUREREEE, EHERANREFRRIA. ZAFREE
HAREMB LR RO R EABEZ RS, BRELE RN, FEITHREHAMMTEIREL
fort AR @REE R, FERAE 21 HLRF BT .

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, non communicable 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 well being in the
21st century.

2. ARNA
LATE#ES®

2. AL H K
JLABREME AKEE
LRESER

5. 5 45
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7. R

8. ApifE 5K

9. 3T 5 BE IR

10. 2368 R o R ok

1. An Introduction to Planetary Health
. A Changing Planet

.Climate Change and Human Health

.Food and Nutrition

2

3

4

5. Infectious Disease
6. Non Communicable Disease
7. Ocean Health

8.Migration and Conflict
9.Cities and Energy

10. Future of Planetary Health

3. AWNE

K. S.
YA ¥
o HHAEEMEEEFERLAHE

KS. #RXREMEAFEFHFRARE AMB T T RE R
K. ZEYEEFFHRKAFER2WR A, L2 ZFF
AM. BMEREEHENTRATA. KS. ZBXWAELERFE
AFEAEYHEFZESR, AFAH. L RAELHRTFNAEE

‘ ., 852008 FMARHEAFUR, EARRETITERRES
STEMM #k & 43k, pk 5 % & T Science.Ecology Letters.One Health.Conservation Biology
SFEREATITIFFHF EEHELE N AR AREFAHRTERRERE, A LR ZFAL M
FHEEFRTERRREESGZ A& YR AN FFHRAMAF. ERERWH R
X, nAFKETERFTAFENFFIRMMNAFZIEEEN I RES., U EEFEYF
iR =R VA

K. S. 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 ecology and biogeography, Dean
Smith joined the University in 2008. Her scholarship focuses on planetary health
and STEMM education. Her work has been published 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
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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 University of California Santa Barbara.

3. #E%

RE—(HEEWHE: AN EBFIEAREHR SRR AFH
ALFLY

Data Analysis for Economics and Policy
EMNTE: BFE
1. RENA

ARBUENEFRE TGN EL, REFEAN U SHSEMNN T ESTRE. FEFH
¥ ER R T E AR B G E R CPI. GDP. FIEE ZWNIER, ZESEREEL S
&, HMEZEXNITHAMNER, EHWE R ESHH FHEREIRE, RUNEF L EN
REETEME, REFESANLIEZFTRAERITEELFFHE (WA T HKZERH OLS
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This course centers on macroeconomic policy evaluation within an integrated workflow
of model comparison and dynamic simulation. Students will learn to automate the
retrieval and cleaning of key indicators (CPI, GDP, interest rates) using
programming tools, master mult-source data integration techniques, and build
interactive visualization dashboards that leverage lagged variables and moving

averages to illuminate temporal and spatial patterns. Through hands—-on case studies,
from gender wage—gap regression (OLS & IV) and simultaneous equations for policing
and crime rates to spacecraft anomaly detection (logistic regression) and retail
demand forecasting (ARDL)—participants will compare traditional econometric
methods with statistical ML approaches (LASSO, Elastic Net, decision trees) in terms
of predictive accuracy and interpretability. In the final modules, the course
explores frontier applications of deep learning and causal ML: implementing LSTM
and Transformer architectures for inflation and interest rate forecasting, and
deploying Causal Forests to uncover heterogeneous effects of monetary tightening
or fiscal stimulus across sectors and populations.

2. KRNLH
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1. Foundations of Inference and Hypothesis Testing
.Regression Models and Prediction: Wages, Gender, and Education
.Multiple Regression and Structural Models

.Model Building and Feature Engineering
.Endogeneity and Instrumental Variable Estimation
. Causal Inference: RCTs and DiD

.Classification Problems and Models as Al

O =N O O P~ W DN

.Model Selection and Penalized Regressions
9. Time Series Analysis and Stock Market Prediction

10. Forecasting Models and Real-Time Economic Dynamics

3. ABNE
. D.R.
S M A ¥

SIMAFEFFREBERK

3 5 §| # A % Pembroke College @3 £ £ 4F

Y LRANEERAT. BUFHITERE LAHRE

EE T AFEHAEEERARETEIBELE

% # Applied Economic Forecasting Techniques %

D.RZRIAESMAFERFLA AR, INEELHRERFLTE EF. ESIHA
FREBETEEZHRRS, 8FHEL M WPhil IEHAREAREEE., EFHFFREEME, UK
EENMBOEREGAR, WEFFRERE. AREZ RS, BEZ RS, UREHERF
R4, MRNERHER 4. AR RETRIELAR. EGFEsI 548 E at, K
%@ 3 Leverhulme Trust & WA % T E E AR K B X # .

D.R. #BAEMMA G 2ukF AE, Al FBUEEZF¥IE (LSE) B EZNEZF 54
B ORHZFRIAFC, FECERAABZAFRMNAZFRELIL - ER2¥H, il H £
Bk AR AETEREF ARG TEFE, AFCAFTFNMBATE . EHABEFIT.
RHAARFFREFFHMETE URFERHAFEFFMETE. 4, DR EKLEHNEZ XK
BRHITRE VMR ELT TNEFRFE T ELFFE), AERXEVRE. B LR,
HHEET L. ANKREFANE. RiAURKEFF AEE (Economist Intelligence
Unit)
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D.R. is a Professor of Economics and the Director of Graduate Studies and the PhD
Programme at the University of Cambridge, where he has held key leadership roles
including PhD and MPhil Course Director, Director of the Diploma in Economics, and
member of several influential committees such as the Faculty Board, Graduate Studies
Committee, Admissions Committee, and Pembroke College Finance, Planning, and
Investment Committees. His research focuses on liquidity constraints, economic
fluctuations, and financial deregulation, supported by prestigious grants including
the Leverhulme Trust

D.R. has been actively engaged with leading academic institutions worldwide. He
serves as a Research Associate at both the Centre for International Macroeconomics
and Finance and the Centre for Economic Performance at the London School of Economics
(LSE). In 2000, he was a Jean Monnet Fellow at the prestigious Furopean University
Institute in Florence, Italy. He has also contributed to the development of top
graduate programs as an external examiner for the MBA program at London Business
School (1997-2003; 2010—present), Birmingham Business School (2001-2004), MSc
Economics at University College London (2000—2001), and MSc Economics at Sussex
University (2006-2009).

He has also provided specialized economics and econometrics training to leading
government departments and professional institutions, including HM Treasury, the
Department for International Development, the Department for Trade and Industry,
the Office for Manpower Economics, the Civil Aviation Authority, and the Economist
Intelligence Unit

REZ(LHEFERTAK: & ERTHERS REKRFFEA
TN

Urban Planning and Land Economy
FRITE: BFFE
1. RENA

HRAFULWADEEERT, RNFELRTLFE, AT, KE. TRHE, 24,
BEMEEN. “BERT” 2FPRNEZAZLEE, RERFZILRE?

RRBENFIT LM TE G R B, WENTHEL R E BN E LA
FE, EERRWAEREZANER T ZHARTHIHELAREZFIK. ET2REAE
H—FMATEEERT, £EABIXNECERTEON T ELERANEE, XEEXR
BRAZF EH LMK TRELE. BEARE, FARFIBTANEG LHEFHZCE
WREBRET, BRANTREFES. FERY . BT EFFHEZ VA, o, REDKERME
MR RS B R TE IR T KR R P R R T R 5 SRR T, S A RS AE R R BT
WK EGEE R RERBER, RFAERN. AT ETRAFTHE, HAEE T E.
ERMMTIAIETIAE -

This course offers an in—depth exploration of the critical challenges facing cities
globally, spanning topics from sustainable development to the implementation 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
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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

2. KRNA

1R 9T & B AE R o KRB E
ALK R R EE

3.+ WAH 5 EHB R

4 EREBERT LR
BOME A 5 KA
T LR

A RS L AR 5 IR BROR
REEXEZF £t
ALK A TR

10. AR WTHL: Bt SR EHR AL E

1. Overview of urban planning and land economy

(@] [\

© o0 N O

Planning theory and its evolution

Land use and management

Housing and urban development

Soft space and regional governance

Smart cities and technological impact on planning

Sustainable land use and environmental policy

e R A B

Urban regeneration and economic impacts

Global challenges in urban planning

10. Planning the future city

3. HBNH

P. A.
SIHF A %
o SIRAYAMBRELEHE
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SIFAFAXHLSHRFEFERRK

A FEIRK

W3 AF LB FFHF

BN 40 4 B B2 Forward College BE¥ AKE

W5 Fl kL 10000 K, A FAEFEIA h-index 45 & i10-index 86!

PAFRZETH LN LHEFERFTAXNER, AECRAF LHEFFHERER
K. g ESIMAFEESANAFREERL, B IHEFFHZ. ZRZTEMAXFRS
HaMFFRBAEKURBRKBE, #2217 FRNFRZRETRAR. ERZER
Forward College W H EF ABMEH AFEIRK, RIAT EEERFAFHAT /MR
7o Allmendinger ZIZ HM T ZMERFAEME, HAEKTREFARRX, HZEEAXE
IHBRRTE B L T RETHR. MAESFAFERFFRETRL S F, RREFFE, 7+
FEABRKBEZR A TRAAFHEBES SRR,

P.A. is an internationally renowned expert in land economy 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 planning and land
theory.

RE= (e@¥: AFBE. BRENSERTFEELH)

Financial Valuation

ARBE-NRGHEN LG e EEEEMRE, BRAVAZREE FTElEHZQC
WHRREBRT . RENSRTZZTNFELAANLE ERE R, mESVHEQ R E
AEH, AMIFFEERNAERT. KA SAREEFHRBARER.

EEGRARL, REUZGHMBRTRENE, AIERRRELELBTE (FF. RE
58 WENEREE, AP REFEZHRAL9KmE 5N, A K E EHE 7 =*,
URKARENEGHRARANZCED, B, RELENELBITERKERMENEZE, &
BFABRIE N EENEBONELE.,

BRARENFY, FARBHAL WV AFZWNNALL, FecHAEESSTITE,
M A 3% Bl A R R TE B RN E T F LR A AT R R AT S H
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
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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 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

2. KRNA

AT EAREE BT
2. ¢ 77 Hy Bt 18] 4 £

3. % 5 % 4 T £ 55 B Z 045 B0 0018 9 4
4. T EHH A E R R

5. /A 5] Fa 1 B 4 14
6
7
8

[

. BUE R FE AN
R E R
CRAREME R
9. FABAIMH
10. & BRAT &£ & M
1. Financial Market
Time Value of Money
Interest Rate & Debt Instruments & Valuing Stocks and Indices
Computing the Returns and Risk of Portfolios
Company and Project Valuation
Decision Rules for Projects

Capital Structure Theory

e - R

Advanced Capital Budgeting Techniques

Merger and Acquisition Valuation

10. Option Pricing and Financial Derivatives

3. HB/NHE

R.R.
S A%
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W E | 8300 £k, h5%k 30, 110 5%k 56

R R #& Z S A Judge B ¥R #y &k R4 F K, &S| 428 /0 (CCAF) #Y4)
WARFAEME. EWASINFAFZE, RR FAZGELFER L RRER, BEMMNA
FaRMNE R, MMNAFELIN RO EFERFE. SHFEABER AR AL S L 0T
RBAAMNAEL, REEERMNEeRD2EF. 2023 FomEBEN 2 LZ W TNELREF
I BHEHSLARRANAFEELGERRLMEEF BCD £E; & (bl omks
B EL Vv HTvE k. RR BB ELRMEFFARAEFRTNE R, B X X
BOCAARRD) o (ERFEHRD) . (BFFA) M (mER) FMALBER L RTIA
Fud . MABEMELBAELRE AT LMEALW LK HE

R.R. 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, R.R.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 information. 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. R.R. 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.

REWN (SRAEVFF: BEFFIZERL. GARCH K31 R 44715 &K
T A7 %D

Financial Econometrics

1. REAZE

ARBRGNBeMAEFFOROER 5L A%, § AR BF AR L KERHEH A
B e HWETIEGTANE. REAZEENTRTIBI. FEFE. 720
R B KM Gt 8 F | AR ER, BIBA AL 518 T AN W HEH#RTZIER
BEEBAMHE, FERF S w R H CAPM A | GARCH # A B 3 it SE A 77 v 447 % 7= B4R
R &Fa%E. BLRZGARTEETHERE, REFAFEART AR, NREE
BBEK M FOKE AR A B, ARRNELRAR G LS TEER ELER.

This course provides a systematic introduction to the core theories and empirical
methods of financial econometrics, enabling students to understand the mechanisms
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and behavioral patterns of financial markets through data—driven analysis. Covering
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

2. KRN
e B R R A I
2. B HAAE® G R 3 M
CEVE 4T T S 4 B R AL
CBFE B A 5 R AR R
5. ARMA AE AV . 4 Bh AT 8] JF 5 22 77
6. B 8] 7 2 il & A AE A 7 %

7. £ X BE TP 5 2 A E A 447
8

9

= W

VAR # R 5 o & 15 3 AL H 2 A7

A REESSBAREE

10. B AR 5 v So o [9] 4 Rk AR

1. Finance and Statistics Background

2.Portfolio choice. Mean variance efficient frontier and Multivariate statistics

3.Linear Regression. Univariate linear regression and multivariate linear
regression. OLS estimation. Standard errors and t statistics

4.Time Series and autocorrelation.

5.Time Series ARMA models

6. Time Series Forecasting

7.Multivariate Time series and regression
8. Multivariate VAR models

9. Nonlinear time series models for time varying volatility. GARCH models

10.High frequency data and Realized volatility

3. HBNH

0.L.
SIM A%

o SINiA¥=Z —¥RKRLRYLEFFELYGHIT
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o HRALABITEF¥LERE
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Z R34 Econometric Theory %

O0.L. ZREHEA U EZRFFMELIE LY 7 @ 3ok m 4, th B 8l 2 S A ¥ BIEE s
FHBROHAF = —FIE L. 1983 SHELIAHEEGFEREFFLFM (—%)
T 1991 EHB/WMNAFHRASREFFELF6,1988 FHBIE AF L ¥4, 1986
ERBERRREEFFRITEEZFFMEELFFM LM, 1991 £F 1993 4, LLHF
BEAFRERBEFRUWBAAR AN GRS EFALEE. 25, 0.L. HREIMEARFHHK
BRFFREET SN, AFLFFE. ZFitFMTELFFHE.

0.L. BB AW BT BEFF L MUK, BEMEFH QM. F5ELE5H7 %
URERITELFF. TR T AR MR B ARR T EF A& BRI, oy T2 T
FETEA®M.,

ARy £EF, 0.L ZBEATMRF AT LLKT AERX, HIHELFFMELIL
ERFIRBE T EARM. RAARERAET XA TANMEF M EBEEN R 7k, £
HEMETESEEEHBTA

0.L. is a Professor of Political Economy at the University of Cambridge and a Fellow
of Trinity College since 2011. 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. Chair of the Faculty of Economics at Cambridge
University since 2023. 0.L. 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. Linton’s Editorial Roles
includes Associate Editor with Econometrica, Co—editor at Econometric Theory, Joint
editor of the Royal Economic Society's Econometrics Journal.

REL(LRMAB: BEUBF EATERELERERIABWNAA)

Financial Mathmatics and FinTech

1. RENA

AREBERAGHME LT ERZNER (BHF ZXHHEE, Black-Scholes EA LI X
REZENTE ER L, #— P REFATERS BT BRI,

REWNIH L RETLBMITERWEAMSER N T, BELEMNREE., BHR-FH%
Fih. SHXHER, URXAHERE TR FT RN Z N, FEFET Python
EEREEMABET &, HELIHZETNERN R LI,

EREFFHY, ERERNATIRREREFIELRTIYHNA. FEFF AL
EXZERGERTHER, FRTRORITERATERTN . BERE, 1w Kugfogd &
HEAMMNEFR &L . BITET Python WL HBA S, FARMBFNAA T LR
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MR ESS A, NTTEMESENSRRY, EAEEMR AL E 40 et A &
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This course provides a rigorous introduction to classical derivatives pricing theory,
covering the binomial tree model, the Black—Scholes framework, and Monte Carlo
simulation, while extending toward the intersection of artificial intelligence and
financial engineering.

The first half of the course focuses on the fundamentals of derivative valuation,
including no—arbitrage principles, put—call parity, multi—period binomial models,
and the pricing of exotic options such as American and Asian options. Students will
apply Python to implement numerical methods and build a systematic understanding
of traditional pricing frameworks

The second half of the course turns to applications of Al and deep learning in modern
financial markets. Topics include the use of machine learning in trading and risk
management, as well as case studies on derivative pricing, model calibration,
hedging strategies, and portfolio optimization. Through hands—on Python workshops,
students will design and train neural network models tailored to financial scenarios,
gaining practical insights into both the potential and the limitations of AI-driven
approaches in quantitative finance

2. KRNA
AT S LBTAERSR

2. &% F# Python i A 5HEE b
. REARE S FK-F K FN
4. B = X RAEA

EH XA

T ARG & X AAE M

R RBEURMN

. M= X #t%| Black-Scholes # &
AIBREXZERREE 85
10. ¥R & % 3 A2 7 o o o i A

1. Introduction to Financial Markets and Financial Derivative

w —

(@2

© w0 N o

.Python for Finance and basic probability theory via coin tosses
.No—-Arbitrage Principles and Put—Call Parity

. The Binomial Tree Model: One—Period Case

.Multi-Period Binomial Models

.Exotic options including Asian and American options

.Pricing via Monte Carlo

O =N O O B~ w DN

.From Binomial Models to Black-Scholes
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9. Al in Trading and Risk Management and Deep Learning for Derivative Pricing and
Model Calibration

10. Deep Learning for Hedging

3. HB/NHE

J.R.

K IKIR L I ¥

WRBIEZFFIRBF REHHTK
WRBIEEFFIRemBFINE £
2018-2019 1 H K 6 & 5 F T4k & #
WEEZEEEELRMARTERAARR
HRFIAFEREFRAHARERZ RS, HLF
L XEREER

® Ot T A% Howard Levene H & # ¥ %
® 30 XEMRFAHMTIFRA

o EHEEEERLIAF LTI EMBL

JRBARAERZHBUEEF ¥R (LSE) HF AL K, HEME LSEREMFF A
BlEfE, h ¥ EEHHPAFEEFELBIRRASHFB T XAY (FRID ZERFFRT
[E # 4%, HEMNLSE Z8, GEFEARFENSBF R (Oxford-Man Institute)

BEHARTARENBFZI EHEAALEL, CRKLTUFTEFAAE, aFER
+ A4 F T 2% (Morgan Stanley Prize for Excellence in Financial Markets)
PLE Savvy Investor “2018 F & H F#| KB X" K. 1N A #i4s¥+# (Fulbright
Scholar) , & EFMHLIT A¥F LSE £ RRFHF LT, Wb, T2 UCL KB A
OO A1E R B, 1E1F Applied Mathematical Finance #¢ Stochastic Models Y HA T 8| £
%, HEXBWNRKEENREANENERZ RS, 550V ERESTEEREANAT
.

J.R. is a full Professor at the London School of Economics (LSE) and a leading

academic in mathematical finance. Currently, J.R. serves as the Deputy Director of
LSE’s Data Science Institute. He has been a visiting professor at ORFE, Princeton
University, and at the School of Data Science, CUHK Shenzhen. Before joining LSE,
he served as a Senior Research Fellow at the Oxford-Man Institute of Quantitative
Finance,

J.R. research interests include machine learning and portfolio theory. His has
received several industry prizes including the ‘Morgan Stanley Prize for Excellence
in Financial Markets’ and recognition from Savvy Investor recognition for one of
the ‘Best Factor Investing Papers of 2018.” J.R. work was featured in Risk Magazine

A Fulbright scholar, J.R.has also won multiple teaching awards at Columbia
University and LSE. He has coauthored numerous research articles with practitioners
and academics several teaching prizes at Columbia University and LSE. He has
coauthored numerous research articles with practitioners and academics across
disciplines such as Finance, Economics, and Operations Research.

J.R. is also an associated member at the UCL Centre for Blockchain Technologies and

an associate editor of Applied Mathematical Finance and Stochastic Models. He served

on the Expert Council for the ‘Pilot Project on Environmental Stress Testing -
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Testing Corporate Loan Portfolios for Drought Scenario,’ launched by the United
Nations Environmental Programme. J.R. also served as Deputy Head of the LSE
Mathematics Department and as director of the MSc programme in Financial Mathematics
at LSE.

REAN (FEF: AV EFHEFHTIINBERT 5 CIH RS

Entrepreneurship: Evaluating Market Opportunities

1. RENA

R, FEMEFE- I B%, EAFVEERARAR” 77 XM, #FE
X—=AFeal e, ARATEH SR ETATAEGFERBATETHANITE, 547
BH NNEE. ARENZAKEE: QRN £, ALEXNLE, THEL, BF
I, ZELH KRITFZAWRE M. ZTREZNHAXBE I WARAE—ANF TN
W BRI TR, KA RET RS R — MR ek A B FE A . ARRAE B R R
A g A 7 A b VB ) BT B9 AT R A BB . AE R LR A IRA L IRk R R T R R
T2 o, ZEHEF RO ERRFA VARG T R, TR TTERNL,

Working on a team, students will generate an idea, use business modeling techniques
to “flesh out” that idea and define a newventure opportunity, perform
aresearch—basedassessment 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, customer 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 entrepreneurial
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

2. KN4

. BLEXEAETHILLRA

2. WHEHTHMEERKEE P XRER
3. B4 5wYgE

4. B PRR. WHHR S WP TR

5. HEERSRERHMA

6. F#EHHHIMEL K

7. Gl B RE S FARER

8. A € H AR A AL & A 1R 7] AR

9. HLBIHHB LEXEER
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10. bt FE 5 FE FTALE

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

.Profiling customers

.Creating minimum viable products (MVP) to enable customer and market research

.Managing customer relationships

2

3

4

5.Exploring customer channels

6

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

S| HF A%

S| K F Judge B F 4 & #H %
SIFARFEFIRAL P OB A EF

ERE I3 EHALUVREELSWREL XK

3% Academy of Management Journal #HEiF=H X
o Ui AkplHLITEFOHRR

M. G #HIFEBR TSN A% Judge ¥ IR. HRAAR T W RN HFELRE, HEH
RAAFE BB QL RIF 7 A FIANFEFRR AT ER 7k, @8R 1T 6% fo
QHMEENTEMAMERER. MG HAREREE BEHSACLRFELWRELXE, X
—RTEYTHELSL LB T ENS BT TE. o, LK ET Academy of
Management Journal By EWFF &, KIT M2 F A FFA0H 7455 77 @ B9 £ AR 77 Ao
FEh. ESMAY, BIHFMAR, ERTAMRKOLS LR FEE, FHEHT LK
AR, EAHALFOHEBRE EME, MG #HZEAT T —RICFHTEAF R, BEX
FAR R AAY, RACVASREWERERK. oL AR RRAERLZm A, F&
K FARF A0 R % B AT A
M. G. 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 positive social change

by way of entrepreneurship by studying both the contextual and individual factors
that contribute to innovation and the governance of innovation. He is a member of
the Organizational Theory and Information Systems subject group at Cambridge Judge
Business School, Academic Co-Director of the Cambridge Judge Entrepreneurship
Centre, and current Associate Editor at the Academy of Management Journal.
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Leap into the World of Sports Data Science and Management

%ﬁﬁ%

AREULENNANBHERFFEEART L (BEERARTHETEH ¥4
i‘?é’ﬂf’ﬁ)ﬂoi%ﬁ%}kﬁi* BraANF, BT w0AAASECRTEETHEAT AR, &

RAREM G, B X BHE G, W DA F AR R TR AT R R SR A AT
K AT, ARAEGEARERTFRIARTRGFAERER T ANFTNRASNEL REXZE S,
AT F—HopER T RERAMNEF SN E, URECTFRAZHEZNE

B, E_HaNBT RERELTEEABA ?FUIN#%E%Jﬁé&zz%l/\ﬁf\lﬂ%‘ﬁlﬁﬁ
FHRA, AEEREREAETER. RENE=H2E RS TRFEETE, Tk T w
AARBEECTFEETHEALEAR. &E, RENFEIL2 R T RETEEMNFFETE
HIRE, IR XEB U ZARBENTRL L RERZ.

This course offers a comprehensive perspective on the role data science and
management play in modern sports studies. It begins discussing the management aspect
of sports, discussing how data can be used to make informed decisions in sports
management. The course then branches into four parts. The first part illustrates
the dynamics of sports performance measurement and analytics and identification of
influential factors in sports. The second part illustrates the basic concepts and
tools for sports data analysis and specifically on the application of these tools
in various sports, including traditional sports and eSports. The third part of the
class delves into the management aspect of sports, discussing how data can be used
to make informed decisions in sports management. Finally, the fourth part of the
class explores the future of sports data science and management, discussing emerging
trends and potential career paths in the field

2. ARN4H

L hFERT®

2. WHEAE T8

3R E BIBAAE LA E AT F TR E
B R AT

15 7] A I A S B R
6. 5 R &= AT R T HE AT
7. 6 f Python AT 1K H 048 4 A7
8. 1% RMY T A ik FH LR
9. TH1E. RAXZEF K RAW N
10. REHEMFETENARIE
1. Introduction to Sports Management

2. Introduction to Sports Analytics
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.Exploratory Data Analysis (EDA) in Sports I
. Introduction to Sports Performance I

. Introduction to Sports Performance II

. Introduction to Python for Sports Data Analysis

3

4

5

6. Introduction to R for Sports Data Analysis

7

8. Market Valuation of Athletes and the draft process
9

. Introduction to Salary Cap; trading players; CBA

10. Future of Sports Data Science and Management

3. ABNE

L. M.
R N A

MmN AF DB FRHEE

NBA %4 AL A A 932 3 % F AT B
Kaweah Delta [E[t & B E R F XK

15 5] & I 4 A7 F 4 |

® \MLB=ER I ERAKE SRR R

LM A EmmMAFRENFELEF BT, KA THEEMF 7R TAH#
BESHEERAF AN LU “REFHFSR” AROWA, —FTEREFHHH KR
JEAF B R, A EAT XTI B /60T B AR H & R B ACF 5 8 RAT A 24T 2 44T
wHERRLE THRGEMRA; 7—FH, AR ERERE AT, BRiERA
®It 5B TG REER AR .

LM ERAFRECRLELESN RERETE FANRLRPRES R, #EREE#
NFAF, AEBUVAFTTVRET FEWEZRE R, 8 EEESIE AN RI LA
B, URXERLYBRARARNAEERETEEE, ARKEEKELNEATES RENA
FESINERAZIEBEREHELFRFAERRE S LRSS M, % H R EREENF.
NHBESETFLEATE.

As an Assistant Professor of Clinical Data Sciences and Operations at the University
of Southern California, L.M. stands out for her insightful approach to research,
often illustrated through her focus on ""both sides of the bell curve."" This phrase
encapsulates her dual research interests: on one side, she is dedicated to reducing
health disparities in underprivileged populations, particularly within the

Hispanic/Latino community, by examining physical activity levels and promoting
healthy lifestyle behaviors. On the other side, her work extends into the realm of
sports science, where she concentrates on enhancing sports performance and injury
prevention for professional athletes

L.M. 's unique perspective is deeply influenced by her background as a former elite
tennis player. Her transition fromathlete to academic has been marked by significant
roles in the professional sports industry, including serving as the Director of High
Performance for a Major League Baseball team and as the Director of Sports
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Performance Analytics for the Los Angeles Lakers. These experiences have provided
her with invaluable insights into the practical applications of her research.

4. AXKHEME

RE—(EE%¥: XFRFRAREANIHENFNBEFREHEX
9

Linguistic Encoding: Writing Systems, Emojis and Signs
EHTH: BEE
1. REANA

BEEHENMARRBELER, BAE-IEE, FF, W, TEATEMNAANES
T—HEE X W RFEHFAEBRA XM TERTRANER, METETEXAMN2IAAY
RAFEZFHTEAC B ER, BT XUEFRUEEFEIABRTE TR US, PARE
Mt ait RRAKEZR, FEARSEEABA, HAMRTFSENARER AL TR A
2 XA R ENATES ERINCF AN ERETE . EEZENF T EFZI RN
fo, BERXFAREH G X E & TB .

Language is different for each individual because every pattern, symbol, word, and

font carries unique meanings for each person. For example, in Japanese culture,
bringing together one's hands signifies gratitude, whereas in Western countries,
people might associate this gesture with religious prayer or personal spirituality.
Apart from cultural differences that lead to varied interpretations, personal
experiences also introduce significant disparities. After all, introverted and
extroverted personalities, as well as individuals with progressive or conservative
attitudes, develop different approaches to navigating life due to their diverse
experiences. As a result, the concepts associated with language in their minds can
also differ. It's precisely due to these subtle changes that language, in terms of
the meanings conveyed through words, is in a constant state of evolution.

2.*%%%
. BERGHESEY: TIXFEEREXF
BRAGHESY: BE5TE

HiEMEE: ERS5FR

FERFH: REME. KFEMHX
HGRHESF: ANZASRERS
XFEWESTF: DXZAFWES
ERRGHER: NERXFEHFESR
mEEX, EEEXFHYETF

e S A B
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9. WNEEGSIETWHFEM
10. &M E X, BiET oG &5 RGO E
1. The Linguistics of Writing Systems: Syllabaries vs Logograms
The Linguistics of Writing Systems: Consonants vs Vowels
The Linguistics of Whistled and Drum Languages: Tones vs Segments
. The Linguistics of Sign and Gesture: Iconicity, Articulation, and Transcription

.The Linguistics of Pictorial Images: Cave Art vs Emojis

Evolution of Writing Systems: From Ancient Scripts to Digital Communication

2

3

4

5

6. The Linguistics of Literary: Language in the Verbal Arts

7

8.New Frontiers: Minimalism, Connectionism, and Animal Linguistics
9

Cognitive Revolution and Mathematical Foundations of Language

10. Structuralism, Universals across Language, and Converging Evidence

3. AWNE

A.N.
RHAF

BHAFFIRET FLAHEK
EHEBRHAFEEFLEHK
XEBREF2TMEHZRA2KEGER
FEAFERES FH R @R
MEAEEFRAIRELZRRRRA
XEEXMFEeL. WEATRFELL2TFR
(BAREE5ETER) (REEFFERHT) FH
SLUCE DN

AN ZEZT 2000 F R EREEIFRNABFSHENMENFLFA, HT 2004
EEURKBES FHELF, 1£ 2008 £ F 2010 FH A, thhEbHAFETETFLEH
%, B2012 FRETUFAFFRIEBTFLAER. EFFHNIWALE, HEXEE
E¥RTEZRCHAERURFEAFERETFAA SR, FlitdExEERXHF
ELLTFRZ—. 2019 F, AN ZRZHIAFFEEL IR “KE” FEHT. HH
FTERRFTEAFEEEF. AREHTECEZ AX¥ WEHNFUREN CEFE LN Y¥
A, CHR (TEMBENEITEY . (N, ARFFRALR) 1 CEITE—H) 5%
AEEFEE AR XBEE TN EE R, VEEEHIETFE LW, X
W, EWE B g, TEMEE MRS,

A.N. received dual bachelor's degrees in Cognitive Science and Computer Science from
MIT in 2000 and a Ph.D. in Linguistics from MIT in 2004. He was a tenured professor

at Harvard University from 2008 to 2010 and has been at University College London
since 2012. He co—chairs the Program Committee of the Linguistic Society of America

and advises on theoretical linguistics at Oxford University. He is also a reviewer
for the National Science Foundation. In 2019, he was appointed ""Qiushi"" Honorary
Professor at Zhejiang University. His research spans linguistics, cognitive and
computational psychology, anthropology, neuroscience, and biopsychology. Notable
Rules, Constraints, and

nn nn

publications include ""Locality in Vowel Harmony,
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and Inflectional Identity. His interests include

phonological and morphological theory, minority languages, emergent sign languages,

Phonological Phenomena,

conjunction agreement, ellipsis, and harmony in vowels and consonants

REZ(RKE“—W—B” HEWR: 2A2BESER AN
RWERED

The Silk Road in Global History

1. RENA

YR H, AL, BERNEG LR, B ZHXI o A L LB BAnE
YRZH LAZBNEREERT RANBALT S, CETFAXARLRBINR, A&
FEXt, REMTEERNANCETHELT BRI 2 LEAZHE TR T # & o
2P, FH. EENRE, WEHT R, LA EFREHEMNEE,

The Silk Road, usually refers to the Land Silk Road, and is more broadly divided
into the Land Silk Road and the Maritime Silk Road. The importance of the Silk Road
goes beyond mere commerce and trade. It serves as a bridge between different
civilizations and creates opportunities for people of various cultural, religious
and historical backgrounds to understand and communicate with each other. The Silk
Road not only facilitated the exchange of commodities such as silk, spices, and
precious stones, but also the spread of knowledge, art, philosophy, and religious
beliefs.

2. ARNA

1. 2B BHRIR
T, R REEFNE ¥
FEERIL L5

WHFEEN: KT HHAfGK
AL ME%E: K@ A
BB EFENE L%, §—Ha
BB EFENE L L, § o
2@z B PN FEH X, F—HS
2P B FFEH N, F_HL
10. FPHT=Z#HH e

The Central Eurasian Bronze Age

© O N oo W N
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The Scythian Complex
Empires and the Silk Road
The Xiongnu and Nomadic Political Economy

Nomadic Empires

o o e WD

The Sogdian Mercantile Network
58



CIEI ¥ 8% 7a G adrfthm
LA Yok e £ Er |

f'V.“...,‘L"";, INNOVATION BEYOND BOUNDARIES
7. Indian Ocean Commerce
8. Early Islam and the Silk Road
9. Religions alongthe Silk Road, II

10. The Rise of Islam

3. AWNE

R. P.
FmEFKF

o WFAFMERAIHK

& YHFAFLALEHRTEATA

® TR AFRAFHT = A E SR AR T 48 B E AR B B R
= EmEEEHEHAKL

0 UNREBxETFFLMAHN Jacques Barzun Prize #1/7
AR AT R E E TR

® U3k /5E TP EAH 5% 2 Ehsan Yarshater %

RP.EREMEZ N HAAFHEFHEAIHER, ARERLT EXUNTABRRALNFSH,
BV TERBPAAFHRE L FELTFMRP. HFTEEZEHCAFEARABR R B LT
7 o E/R#EE (Jacques Barzun Prize ) WIHE#H, MEvEF/E “A State of Mixture” 3
BIFR %%, WX EHwxEAFREEREF S, EE DA £HB2MAK N £
EERTRP.ARKEHESN . TEARFPMIMUARFRARMEE S, BT FAEAFHMER
TR Z B B 2t B S . MV E1E (Desigualdades Antiguas) F1 (& K[ g 7F % E
FRY FFENART ERHLGHELEF AR EM.

R.P. is currently a tenured professor in the History Department at the University
of Chicago, and is regarded as one of the most distinguished scholars in the field
of East Asian historical and cultural studies. He holds a Ph.D. in History from
Princeton University. R.P. is the recipient of the prestigious Jacques Barzun Prize
in American Cultural History, and his work ""A State of Mixture
widespread acclaim in academia. He has also been honored with several significant
awards from organizations such as the Phi Beta Kappa Society and the German Academic
Exchange Service (DAAD). R.P. combines historical analysis with religious studies
and cultural anthropology. His research reveals the intricate cultural amalgamation
among different religious and ethnic groups. His publications, such as
" The Limits of Empire in Ancient Afghanistan,

"n n"n

has garnered

nn nn "n

Desigualdades Antiguas"'" and

delve into socio—economic dynamics and power structures in ancient societies

REZ (FHFF: L2 LERFHFIHAFKFRESHRTK
%)

How People Learn: An Investigation into Theories of Learning
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In ""Effective Learning,"" Ulrich Boser emphasizes, ""Learning how to learn will
be what experts call the 'ultimate survival skill,' the key ability that surpasses

nn

all other skills in modern society. This viewpoint vividly underscores that

learning how to learn is more crucial than mastering specific knowledge. Future
talents need to possess two key abilities: firstly, the capacity to solve
""unstructured problems,"" which entails addressing questions without
pre—established answers; secondly, the ability to discern information, uncover
hidden connections from existing data, and propose fresh insights. This implies that
students must not only acquire knowledge but also grasp learning methods, strategies,
and skills to effectively confront the ever—changing challenges of the future.

2. RIWNA

I TRRECHFIIREER
EFEIBRA—MMTARE IR
TFEMA— ML
TFABBAH— N EMIEZNTE
WEIBBH P XA TR
CFABRA—NESREHITE
T AR S S B SAL AT T R

Qo {7 5 7% W 0 BT RO AE 5 X AN AR
F I Bw w2 e 7 X
10. RMNFEHFAEFIHERRKE

1. Uncovering Your Own Tacit Theory of Learning

® N e o W

.Understanding Learning as a Process of Behavioral Modification
.Understanding Learning as a Cognitive Process

.Understanding Learning as the Process of Actively Constructing Reality
.Understanding Learning as a Cultural Process

.Understanding Learning as an Ecological Process

.Understanding Motivation’s Role in Learning

O =N O O B~ W DN

.Social Emotional Learning (SEL) and its role in Learning Environments
9. How Theories of Learning Impact Teaching

10.Revisiting Our Own Theories About How People Learn
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3. ABNE

S.K.
Ry ERTEA¥

® EIVFERIAFEAFRLAHK

o EMNERAFTAFIZREHFARATA
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o UAREBRFAFRIFLRE K-12%K) EREAAR

) % Wk AE American Educational Research Journal % %
HEREXE

& UXREBHSEZRENELLLTTHRLS

SKHBREESIVERTAFHEFRAE G #HIZ, & Collaboratory for Teaching and
Teacher Education WEEREMNERFZ T RHFI LR EZFAR AT A il TEELET
AFRWIERE (K-12%K) GFARR. AR EZESE S AR B HITEIEC-FEFH
FREBENALNHAFLE L. MW ARG THEELL L. EBY S. ZRnENEL LM
FPREHRTAREHAROTE, G E (FEHAAARLET) 1 (HEZALST) £qE%
BHAHTINREZ R 2K R REMBLFARITI, A RELEEAZEHFAR
B . (HEARE) . CAEE5HRE) . (BFFKRLE) . (FHFHFFEI) 1 (H
FEHRHKF) SHFI L, R 4FT (ETHENFINZOLE: HFAMAFHEREH)

o

S.K. is a tenured faculty member at the Graduate School of Education, University
of Pennsylvania, where she serves as the Director of the Collaboratory for Teaching
and Teacher Education and as the Research Lead for the Philadelphia Education
Research Lab. Previously, she held the position of Senior Researcher at the Mentor
Lab at the University of Washington, focusing on K-12 education. Her research
primarily revolves around assisting teachers in translating their beliefs in justice
and equality into actionable teaching practices. She has received funding for her
research from organizations such as the Spencer Foundation, the James S. McDonnell
Foundation, and Lucas Education Research. Additionally, she has served as a member
of the editorial boards for leading educational research journals, including the
American Educational Research Journal and Reading Research Quarterly. Her work has
been published in esteemed academic journals such as the American Educational
Research Journal, Educational Researcher, Cognition & Instruction, Teachers College
Record, Journal of Teacher Education, and Teaching and Teacher Education.
Furthermore, she is a co—author of the book ""Core Practices for Project-Based
Learning: A Guide for Teachers and Leaders."

REWN (F#H%¥: HFHRNEREHEEELEELFBT)

Communication through Social & Digital Media
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The rapid rise of digital media has profoundly transformed the way people access
information and engage in social interactions. Social media platforms such as TikTok
and Facebook have become widely used tools for global communication, shaping social
culture and influencing public opinion. The study of the dissemination strategies
and media discourse on these platforms has become crucial to better understand the
dynamics and patterns of information dissemination in the digital age.

The dissemination strategies of Short video platforms like TikTok, including content
creation, algorithmic recommendations, and user interactions, play a critical role
in shaping the flow, diffusion, and audience exposure of information. Simultaneously,
a variety of viewpoints and voices emerge on digital media platforms, leading to
complex media discourse phenomena. Understanding the formation, evolution, and
impact of these discourses helps unveil the role of social media in the process of
public opinion formation. Through an in—depth study of the dissemination strategies
and media discourse on platforms like TikTok and Facebook, we can gain a better grasp
of the contours of information dissemination in the digital media era, providing
robust support for future media strategies and opinion guidance
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Introduction to Social Media and Media Theories
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Disinformation vs. Ethics& Media Literacy

w

Media Literacy in the Digital Age

62



3 CIEI FEAET R G FA T
) DR EAIA TR

INNOVATION BEYOND BOUNDARIES

The Evolution of Social Media Platforms
Ethical Dilemmas in Social Media Communication
Data Privacy and Security in Social Media

Impact of Social Media on Identity and Self-Presentation

® N> g

Fake News and Disinformation Campaigns
9. Digital Activism and Social Change

10. Emerging Trends and Crisis Communication in Social Media

S. M.
LELA¥

® DEZAFIERL-HEERIEFRLTHT
NEEEEERES PO EME
R EEES 2T NF NI A I A
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S M. AR LN THEA¥, R AEFEL 5 7] T 1985 4 F1 1987 & 5 T % A%,
BRIACLEZAFFFL-EERFAFRELEHEZ, ARECERERSARNEFQ
EFEMPERREERFIRNEKAAEA, BHEREN “NEARBNEHRER” . EHRNIE
BT, ICMPA # 7T T A TERH AL REARENAR. EABHELERDMAFRAR, HFE
ETH4EEZNEEHAR, BF (ANERGERBNERRE) 7 (BUF. EHRE5ARD
SXE, AFENHFEATUANNE T, WL 2HEAREE CHF T EERBERZE) (£
#,

S.M. received her bachelor's degree from Yale University in 1979, and went on to
earn her master's and doctoral degrees from Harvard University in 1985 and 1987
respectively. She is the director of the International Center for Media and the
Public Agenda (ICMPA) and the co—founder of Salzburg Academy on Media and Global
Change. ICMPA, under Moeller’s direction, conducts studies of global media coverage
of international news. As an individual researcher, S.M. has authored numerous major
media studies, such as “Media Coverage of Weapons of Mass Destruction” and
“Government, Media and Human Rights” and so on. She is the author of the authoritative

work on journalism, ‘“Packaging Politics: Political News in America”.
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