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Robot Perception, Localization and Navigation
FHTH: ATHBHBAY
1.RENE

ARELENFIEABK, 8 2 AL A R G2 25 KT AT 5 AR WA
FARFANBAZHFE, BHAK . R GRS, FERBREFREIR, FotEEN
BABERAS (ROS) &G HEEME, RERNRHES ML 5#EE (SLAM) | HLEA
MAREEFM, FELREFAENBANE M ZR RPN RINA, HEyF £ FEA
BB

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.

2R A

1 W8 ABERR

2L AR S (ROS)
SHMBALAS. BIFfE#
A N2 AIE 5 F s 5
5L A R fa fr R S
RS L ERERE
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1.0verview of Robotics

2.Robot Operating System (ROS)

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

5.Robot Sensing and Perception

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

8.Robot Vision

9.Autonomous Navigation

10.Robot Learning and Future Developments

BHBNE
v Sen Wang

7 E ¥R

o FEEI¥RETFTHRAIERANINBASEZAZL S HE
7% [ 3 T ¥ ¢ Sense Robotics L5 % + {F

HEE T F AL G5 R A2 o ) 46 F 1
2024 FEEABAFHE KLY M FHLFLARAL

SenWang % EFEHE I ¥R FRAIRAWNIEAS HE A5 H T, FHEE
Sense Robotics L8 % £, AT ZLBELETIEA. BER%., HENNK FHLE F
NEFHWHE, BATHAEBELL . AT FEFTHEBANERINBATK, BT
ERITFrwETRATRERAMEFREALEREMITX -X 8 —32, Sen Wang M T
ERFE T AT & G BOREN AT SR A 3. ssh, th A TN A 5 Al H A+
WAL EE, MR H BB AE  HEIAE LS 3 R XA, H 7 X E
BN R ERES] FHREEAE R AR T R, FEARX T ALENE
AZAL, B 3. SLAM (B S B 5 EmzE) | LB ART . PLEAFIERLA, HHE
HRAFEEIAENFRS, MRS ER A E T RS2 . Sen Wang 3% E
SIS RN LT HTE AN E L IELEM TSR TERFIBARAR, K3h T HRT EDF
Blyth ¥ £ M 37 H A B £ R Al kst i, Besh, #IKE T 2024 £ FEHLB A &L
W hFEHEFRERL, FuHa (IEEE e Bt F 5 TR FM) . (IEEENLEA LG B3
FE®R) . ERILEAL Esith A4 (ICRA) fERILEAS Bt £5 4 (IR0S) &l
%,

Prof. Sen 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
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Department of Electrical and Electronic Engineering and =X, Imperial's cross—college
flagship initiative in Al. 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 Al Most Influential
Scholar Award Honourable Mention in Robotics. He has also served as Associate Editors for
the IEEE Transactions on Automation Science and Engineering, |EEE Robotics and
Automation Letters, ICRA and IROS.

REZ: (ATFE#: BEEFIRERKRAE, RELL5HE
KEFHAA)

Machine Learning for Decision-Making and Optimization
R E: WENMFEATE
1RENY

HITRBENRAVBEET . ELFS | BFET LR A ARG ABEREA, BE
A ARG B LR WS o WA F R A BT (MLE) 5 5 A& B i (MAP ),
B g ok, EEAFIFLERAEAN. BAFT . URAARITH EHNEEEL W
M, FELKFI W TENEFI AT HE L, RANGRIN G HHEN, UWEDTE
AT B 3 B Ak R R R A R R AR AR R R

This course provides an in—depth exploration of cutting—edge topics in machine learning,
online learning, reinforcement learning, and the Internet of Things (1oT). 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 loT environments.

2. R AH
TMLE / MAP it 2
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3. %% 3] /Bandits 1

4.7 % % 3 [Bandits 2
5.7 3] 1

6.#% ¥ 2
TR A BRI E B
S EHMR A BRI E A 2
9. W # = & AL % 3
10. A T2 8 B AR By 40 B

. MLE / MAP Estimators

N

. Hypothesis Testing / Classification
. Online Learning / Bandits Part 1

. Online Learning / Bandits Part 2

2

3

4

5. Reinforcement Learning Part 1
6. Reinforcement Learning Part 2

7. Managing Server Farms / Computing Clusters Part 1
8. Managing Server Farms / Computing Clusters Part 2
9. Machine Learning in Cybersecurity

10. Internet of Things in the Era of Artificial Intelligence

3HENA

Osman Yagan

DE 31 Zs

& FAHMBAFEASIUTENIRZAR
® FNHEMKE AF Cylab 4 5 BTG K 7
o FTHEMBEAFUHENHNEZZEENAGESHLRARF
b R 32
® SLREHRFNEMEIRFRRKNENRL L4
o ®mAL5mFIRNhE (IEEE) WEAL R
Osman Yagan ##% = N EBREAFRASHTENTRANSRR, FHHE Cylab%a s
RAFRFAZCER R HEE T AN FF R R EH2 R AR FRRIE, ER
LR E RARGERYRNZLEARERTEEZAR, XY TRAUEENELE LR LWL S
LA, Yagan BB M ERAR L ARBT FARER IRFHEKNEHRLEZLINT,
8
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A ZEE 50 FIAEMMS (IEEE) WEAL R, RATHEFAFMIEARZIH WL E
AR ] BR B  A o

Prof. Osman Yagan is a Professor in the Department of Electrical and Computer Engineering
at Carnegie Mellon University and a core member of CylLab Security and Privacy Institute.
He also serves as the Faculty Director of the Software and Societal Systems Department
within the School of Computer Science. Professor Yagan’s impactful work in network science,
wireless communications, and loT 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(EEMEFGATER: REFIEERBTREFHN
R

Data Science: Machine Learning and Natural Language Processing
R E: WENMFEATE
1. REANE

MABFA B REFAEZR M REK RN, FIBFEILA TR ETLE, €
BRI TATERIFME AR S, ARBRAENATNEFIT 5 EAEZTLE (NP) &
SRR 5 LB ik, AV i A Python 1 B M E N BB AL B IR R A
WG KEFR, XABERRE K, BFRANBFRN, XAHEL ZHRHE
ERENP 5, HEANEFIHEASTHREMAG FE, BLRE, FEREELAY
RERX AN AR, LHFERATRHE. THEFHTN, WhREACFLRES REERA
SSRGS, HBFENRKRNA, BEMFEETERIEIT T LA,

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.
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6. XL AME

715 B& A

8.FMH &, Wik 5 iR . M

O HABEFAE P EAMAM: LDA

10,8 F 1 B 247 o g L2 7 A

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

2. Sets, Dictionary, Lists, For, While, Do, 1/0 Read/Mrite

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
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. HENA

Patrick Houlihan
FAWTE A%

B K R A A
FEI At 4 5 L o R R B R 3K
*#[E B2B & F % H-F & CaliberMind i £ K
Quantheta B9 EX &4 46 A
B 14 F4 2 ERAT L E L EEE
FREWIRBEFABLACES
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Patrick Houlihan ##& Z B T A FHBERFHFT, EHFXHEIXREEFTT £
IR LA, ARG EEASRAKE L&, TSR EEERARMRES
SRS ESEHEEEE, RIS, it XE B2B EFHIET 4 CaliberMind #4E H
F R4 gk 2 3E 24 22 B Sentiquant BYEX &8 44 A, Patrick Houlihan #3% # A # it 14 4 ¥
SEAVEVE LS, TR RAIREARL AL, RAT L EBEERNE 2RI
BEFEAMAE S X, o (R EETME =M FEmRE) , (EErmmin
BERTTMAKKE? ) o

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

REECAIE#: KARKEI T EINBEEIRE P HEMR
)

Algorithms for Big Data
PRI HENMEATEE
1. REANY

ARERETHEZAABBESEAIEEHRFOROER, AMEFIL. ZEAXERMN
BIHA, REWBRELES, RENEFT E. BETRERAEEEBELIH ., BE
H— P FEARNEHENBFIZEEA SR AERA G NEL (CANs ) , ZEEREMEZ
W% (DNN) . HRMZ I (CNN) . #HFHZ L (RNIN) PLEE E 2 (Transformer ) 4
ETREMNFEES WA, AHEAETEVA T EH Lk, AE R HRE LRI S
AT R, FARBINEEGHEA Z |8 “FERE” YLH 0 R AN, BREEEZ AR
KBTI, AP BEESERRE R, BRARELEENRF P LIRE AN ES .

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 technigues including online computation,
multiplicative weights, gradient descent, and backpropagation. The course transitions into
machine learning and deep learning, introducing both classical models and modern
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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. KANA

1T 5kt E

2B MEAR] G DAk %

BELF¥I HREELE

AFEREE R T %

S.ARALT MR T AL

6.5 1l 1 1 B ik i A

T IARA G & x40 4

8. & W 45 5 M 4 W 4%

9.1 #h 2 W % 5 Transformer 4 A

10.1F SR 5 o o IR A AL ]

1.Game Theory and Optimization Fundamentals
2.Linear Programming and Convex Optimization
3.0nline Learning and Streaming Data

4 Multiplicative Weights and Boosting Methods
5.0ptimization Techniques: Gradient Descent
6.Backpropagation Algorithm Explained

7.Classical Machine Learning Models and GANs
8.Deep Neural Networks and Convolutional Neural Networks
9.Recurrent Neural Networks and Transformer Models

10.Deep Learning Applications in Computer Vision

3. FENHE
David Woodruff
FREBEKXF
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FHREBBE R ITEI AL T HF

UCB Simons Institute ##ER+TE A& H K £ /&
IBM Almaden #F % # & YR A 5 it

STOC 2013, PODS 2010 mEF A Kb X EHF £
¥ 3k EATCS Presbuger

Woodruff # 4% & UCB Simons Institute #FEAFHECIAZFZ K EE, HAELTEHF
KRR, HBHER 2020 £E4, WEHH KR E; PODS 2020 A2 2010, STOC 2013 & £ & A
TR XL, AEZ MU KFWER, FT 2021 FHEHEFRNEEEAFELERELRE,
BRBEHARABNR S, EEGNABHAAANEEHRR,

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

REL(ATHR: HEMHRELINGNEZINA)
Data Analysis and Machine Learning

R E: HENMFEATEE

1. REANE

AL EHERNFLERINEL LR BERRFA TP LT R TH AFA
AOGHANREXE, 2WAERN AN TERE, REHZE Python HEELA . 3T
Egirgk,. BRETAMEANERELE, S 1o 5NBEFI R, FEANE
Scikit—learn TR B, UE¥J 5 R UBFIMEEER, URBLFES (BHFLRTERE
FaBE Q ¥3) MEE¥S (CNN, RNN, GAN) B9 R A, BB BT H 5 LRE S, £
FHEEEHEF A BARA THFAR., LRUBELERELRE2TEEL

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 Al
techniques to scientific research, experimental data processing, and complex system
analysis.
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2. KRNA

1.Python % 2 %6

2B G ARG
SHEEMMME KRB KIEE

4. % TLHHT 7

S.HLE ¥ X Tk

6.Scikit—learn

1 MBS R G EMER
BB R EHHEA

9. ¥ BRI RAKIE, Q¥

10. HE 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
7.Supervised Learning in Scikit—learn
8.Unsupervised Learning

9.Reinforcement Learning

10.Deep Learning

Gunther Roland

REEIL¥K

REELFRWIERA %R
REEIFREFTFHRATEA
MREEIFREZTHRAE T MR DHAKEASA
(MSEEBEFHEMERSEHE

B F 3 23 1T %) SPHENIX iH %] Lt A2 —

® Member, Annual Rev. Nucl. Part. Phys 4% % 7 & % 7
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Gunther Roland # 4% M i £ % 48 Kernphysik #F % frik 8@ £, F 2000 4 9 A
MM ZFHRFOMANREELF R NERES T/, FHEECZ DA NEFEE, 2%
AEHRERLEEIFREFTFARAF T MNFRDNAKAT S A M HFT LML M £
FHMZER S/, EF 45 214 %] sPHENIX %] 1 % A ; Member, Annual Rev. Nucl. Part.
Phys 478 % R 2 K L IR %

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

REAN(ATIEREEELENEZTRNALA )

Machine Learning in Biomedical Sciences and Bioengineering
FMTE: NTER/ANEFTR
1. RENY

ZRENERZFIENWEFAFMEN TR FNNA, HERF 5L AR
BNE, HFERBIEFINEM R, GFLRE, BEMEENIT. FENEXA
B, DIt xRl 5 I MR 5o WA R R T e, RATHINEWE FHEF
Tk ) TR RO, R8> (T AR 40 oy A AR P AL, IRAZ Y B AT R AL &
MRNBFI—EBE., WREHNATC, REZRN, FERRBTNENEFMEY
AR P F AL, JF R R A AL A X TR T AR B R B R T o i RARE 2L
FARMAGWT RS, FFEERTEWEFFAEN TRNFSIOR, B2 RFEHE
AREFITHEN

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.

15
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2. RRH4

TATE@RBERY E O H R

2B F 5 EEFA

3B VT 5 3 H [ A

4.% % B

SAHEMEBA G EWEFE

6.AFWEE¥ 5 ENEFFEH

7R LA G 4

8. & Mk & F 4%

9.1 B 44 4 ] 4%

10.Transformer # & 5 % ] 24

1.Core Mathematical Principles Behind Al Models
2.5upervised and Unsupervised Learning

3.Linear Regression and Logistic Regression

4 Multivariate Regression

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. ZFEN 4

James J. Choi
HEE ¥R

o FEHEIFRANIEBFHAZGHAR

o FEEI¥KLAFAIANSLLEEAMHA

® %[5 Zeta Surgical (UMRHILEANGRAIEATF) fiFkA
o FEHEIFXRAHREFDGREBELEIME AR

o ULFEEI¥REERAMLIHARTENE ZH

o UNRKBFEER  -FIFL ERbIB8rFd¥ onglEHRLLmx —)
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James J. Choi #FEMRFAFEEIFKENIRZANA S H®, ARHEEFEETS
EREFDGRELENTE A TAAENFEELFRE LG F AL DR LI FCHEA,
o F AT AR A T I RG] F ARG ATy &, A T 4 43R AT M Ao F B S5 47038 By X
HET IR ERR ., R A Emng et arEsRmiRET aFmrE, FRik
ZHERRE R, LR EATE, K. B, AYFPEFETREFAR, B
BERAE, BRI R Ry R R T Ry James J. Choi ##& E 7T Y

FRABEEEPAEEPEF T AE-FEANERE LA BHEA . RGP 0L U FEERA
//\%J:W’EE—?’W/)&EO

Professor James 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. Professor James J. 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.

RELC(RFIRGALE®: BB ETRITEREL
R )

Brain/Machine Interfaces: Artificial Intelligence, Signals, & Circuits
FHRE: BFIAE
1. REANY

EARERE, FAEW I NmHLE T (BrainMachine Interfaces ) 43, H ¥ JALH
B (Al) FaflE 23 (ML) W EHFRNMEZAMEENEL . REGARHELIAANE
BT IR AARENEMBEA, MEFANENE LA TG IBFI REFALET Fw
A RNEEKXEAMNES, AR EENFEEEEZARTENEARLS, T4
A EEAENT, BB POATEREEALR R HFE ., Eaid 7o, 0l 7%
ERERBE, W, FAXKFIAMEWE RAWERER, THRHZZEWTA A BE
EEARNNRE 5B @ bR EE, ME, REFEREIED PP ROEHFEIA, 4
o FEARBAR (EEG v B, EMG AL B, MEG sk AR ETF RGBT %) 3 FEAN
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RHEK (ECOG K EHE) 3 BARMA (MARBRAL) . EXEHAT, RIHEX
HRATANAALAREEEWAMATERMESTE LS EELEF £, BR, &
HA B LR T B ORI 5 5 LR AR SR R B R B S B R

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.

2. KANA

1. Bl O

2. NIEH GBS b

3. RUHLEE O 5 AT S

4. Rl O B 2R A St

5. ML Ot A T He 5 BB
6. TR G RM LB D %X

7. T ROHLEE oK

8. WAl EL, w5 AL

9. AT K H B M b it X 4
10, Rl 0 Bk ok B2 5 A T4ty A

1.0verview 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. #HB/NH

Neal Bangerter
FEEIZK

o WEMI¥RANMIEAZEHZ

o HFWEMNILKFHE

o HFWMIA¥HAGHFNTEREHE

® MMIMEEFRALY®R QFMHTHATEHFTHAR
- ® R kFHHM AR

o b AEH Rk EIE (LOCUS) # EHE T ¥ fi TA

o UMK SRREE, XHH A

Neal Bangerter T 2018 Fin N B T ¥k, HEA Y TEHRK, T ETEFKE (4
FEMRI)  ATE#SIEZS . ABBE/BEITUREELE, EXBHIMERLT A
#H(LOCUS) AEMFEEI ¥R AFA, AT FERHAEEFK. FEEI¥K. ©
FARFFRABEARITLERS 5 NG HHERREIATE ML Z 0% EFC % /=42
NERRAMNANATEEER, FEFEALERNEMITE ., A5G R 2 HRE
E A ZEYIB %, Bangerter #3% M K F @ w Al 0 RKGFHEFF ¥, MG EHE
BAFRBRAIERM I MG, WY AR AT HERGEFRKIAENT, HEHE
RS0 T AT AEAF Visualize, W), EZHEH AT TE, MEEMKELE
RS F R R 5 K EERE, Hg X EH AN Reactrix 17 & &g &4,
2006 F, fERFAR, KA EBERERAF LR EWNHR R, BAl, Bangerter #%
HRABCEFRA THEHGRE THHEERKEOFTE ok 77, B FIEETER
P B RERH, R, AT HEABRARELEDHFREMTLIRARES R
R, MARIEELEYRITWEHEAR (- N AAEREARLNE ) THAET EEME
A, HAEIEBAFE, FEAFE. SINMAE. BEFAR., RthKF. AERGAE. B
B E b M 1F E7 S A RR B FH R

Dr. Bangerter joined Imperial in February 2018 as Associate Professor of Bioengineering,
where he specialises in medical imaging (with a focus on MRI), artificial intelligence and
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machine learning, big data/data analytics, and signal processing. He is also the Imperial
lead of the London Collaborative Ultra—High Field Scanner (LOCUS) project, a joint venture
for ultra—high field MR imaging between King's College London, Imperial, University
College London, and the Institute for Cancer Research. He serves on the Future Leaders
Panel for EFG Asset Management in London as their Artificial Intelligence expert, and is
affiliated with the Imperial Artificial Intelligence Network and the Computation,
Cognitive, and Clinical Neuroimaging Laboratory. Dr. Bangerter received a Bachelor's
degree in Physics from U.C. Berkeley, and received his Master's and Ph.D. degrees in
Electrical Engineering from Stanford University. He spent several years as a software
developer for metrology company Wilcox Associates prior to graduate school, and
co—founded data visualization software company Visualize. He returned to academia in 2006
as a researcher in 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
avariety 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.

RENC(RFIE: PATHRNEERERAANEERES
BERELE)

Wireless Communications System Design

¥R FH: BFIREEIRL

1. REN G

REFERNA B LW THERBE RRUI T &, N7 5L 5 09 f 5 S0 ad %
B L RN ERER, FENBFILERAREFREME T L EN &R LA
b A ol T Bk B TR AT AL L& e it o R R AT OFDM, 9741 Ae £ R & i ALK
EEEFITUR LMW HERA, ARHFEMEFEATRFUANELRSR, €F
26 #| 60 Pl . WiFi FndBc

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

4.% %A (OFDM)
sz, M. F¥

6.4 R &% . MIMO

RS ST NES L £7 D2 T

8. &k R i

Q% MBA ., WiFi, AEHAR
1033 50 56 #E FE KK N4

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

N

2. Signal Processing Fundamentals for Wireless

3. Modulation and Demodulation, Estimation and Detection

4. Wireless Channel Modeling, Link Budget

5. Multicarrier Modulation (OFDM)

6. Channel Estimation, Equalization, Synchronization

7. Multiple Antenna Communications, Beamforming, Massive MIMO
8. Wireless Sensing and Localization

9. Design examples: Internet of Things, WiFi

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

3. HENA

Dani jela Cabric
M K S A B

® MMAFEMISKREFIRRLEEHFK

& MMA¥BHUILIRELMENRFZFATE £H

® 2018-2019 IEEE Com Soc 2 [ 1, A fn e, F T2 i 2 @ R
TREAHBER

o xF |EEE &5z RAEMTIE £ 4%

® 7R MaxLinear /A8 4 JE AR
Dani jela Cabric ##& & M K &M 0K F 5 ENTE R GHFE. T 2001 £

REMMNKRFBEY ARG e T TREL L H L F0, WA T 2007 F 354G MK F87A 2
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R T TAL YL F0, M7 me L& E AR R, TAAGNILESXS, &
R Z25haai, dNKF e L& R i L, 2020 4, Cabric & B K “xf
I RS oA Jo B e R B9 B Fu SR M Tl T e A T TR 2 (IEEE)RE £
BT F AR B 4 E IR, ATAEARB T AR XS LR K.

Dani jela Cabric is a Professor in the Department of Electrical Engineering, University of
California, Los Angele. She gained her master degree in University of California, Los
Angeles in 2001 and her PhD in University of California, Berkeley in 2007. Her research
interests are wireless communications system design, machine learning for wireless
communications, sensing and security and performance analysis and experiments on
embedded platforms and software defined radios. In 2020, Professor Cabric was elected
a Fellow of the Institute of Electrical and Electronics Engineers (IEEE) for her
contributions to theory and practice of spectrum sensing and cognitive radio systems."
Her academic achievements are internationally renowned, with an astounding total citation
count of 20,000.

n

RENCHIR IR : FRFH A RERHRL G HIRE MR A
BT %)

Machine Component Design

¥R ARIE

1. REANY

RRAZRE LW F X RFE N LA RAZANRIB R R RERARKEERN

WAk Z —o X AR I B0 A R PAT AR, AT Am AT B AN 7 B A LR IR 15 30,
TAFNEIHAI R R ARAF R E A L4, AR AT AN 158 =3
KU EHARWNTIRE, RIREX S s, Wik, K, HF., Bas. #sh#. #. 84,
BT KT AR R EERAHAT T A,
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.

2. KENA

22



"o CIEI ¥ 8% 7a G adrfthm
o) DEwRRA AT AR

5, 7
" INNOVATION BEYOND BOUNDARIES

Fib: HURE BRI

PARE . s, B, ¥, XK
Wt WA, . EE. T, HE
RERXWH . B8 TR, KT
EH: FEMG, Hed. B EeA
MR®EE: 2B B8 BE. AHM
FURA . B I HHE KA B
ZEAR e 2 T M

9.% % | 3 fLAn e K AL
10. FAZ G A%

1.
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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

. Joining — Fasteners, Couplers, Welding, Adhesives

. Material selection — Metals, Plastics, Ceramics, Wood

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

. Assemblies — links, bearings, shafts

. Joinery — fasteners, couplers, welds, adhesives

10. New Powertrain Technology — vehicle automation and electrification

Diana Haidar
FHAEEEXF
0 FHHEBRAFIEXRIMIEEL LHF
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® (MU TechSpark T2 55 % & i
® WHEHIE I Chart Energy & Chemicals ik T 42
o FAHEMEINET AR KR AEMWEA N R

DianaHaidar #AER T FHNEER AY, HEIRFRIMRIE L LA T H&,
S H WA K AKX FLTE Maker Ecosystem, #h4h, Diana & 2 & ) #4515 & % TechSpark
HBERLEZRIHELE., XEIRFEENLSER, AR MAELNAETZ RSN BERS
5, URM#HEAAUFHHEER, HHEDBEZE I STEM GRS K EHE T EZTH.
Diana By #F % 77 M A3 3D ITE . HLWM TR, TR KT, FEAFRFLALBERR AN K
GAME, UURE EAMEINE T MR, Kbkt flaEft g 7 &8 4 Rk &
R T ax S A AR AR

Professor Diana Haidar is currently a tenured professor in the Department of Mechanical
Engineering at Carnegie Mellon University, where she leads the new Maker Ecosystem
project. Additionally, Diana 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, Diana
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.

BRET (FFEIE: PRASEHA T RNt SR 5 XK B
HAETY)

Water Treatment and Sustainable System for Water Resource
Recovery

¥RT . FETEAERE
1. REN4

WAER ., BHFAATRBLEEREAKCRNLHTE N BFEANE A, £, BEE
UERHMEHRAULEGR., T ashER S B ZNATIRTE T L ALE, £4
TR, WABREGEERAREGHHANK R A KT LRIEGEIT T HFORE, HERE
AEBA, EWEREMETZHER WEFTKEEALEGEL, EABFEE RN
B

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
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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. KANA

1. REMEHR G £ B AL
2. KRBT EAKF

3. AEEAIA

4. V7R BIEAR

6. mEHA

6. R A

7. EHEOREE G A

8. BT, £aE BT
9. mAAMAEHKA

10. R AL ERET %
1. PFAS. Plastics

2. Water Chemistry. Water Quality

3. Softening

4. Coagulation

5. Filtration

6. Adsorption and Oxidation Technology

7. Modeling Biotech

8. Wastewater Solids Tertiary Treatment. LCA
9. Bios Advanced Oxidation

10. Alternative Drinking Water Treatment

3. HENA

Joe Moore

TAREELRF

& IAEHEIRFRAR

o XEWF¥LF 2 FEALAESVUFELE ST RE
o (EHEZXMN¥REIHERA¥ETHEAM
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o XEEZMFELMFELEE

Joe Dallas Moore 1 4 -F 2006 4£ 3% 7% Wabash %It & 1% (%38 ) F+ ¥, 3H4& 2012
ER0NT ELHNHRERNEBEEARF LR (RFE) TEA LG +¥ 6, FHREE
KEMEMAHKBEARG K EAER, AE R KR T & A% 8 %8, Moore 1+ By #F
R FGEAT IR ENF R KRB b BT AR E B E TR0 SR 3 3R 3T 1 e f
BeERIE A BR, AR B RAE KA E A FE T H . Moore L WA R LA FEIE TR, 4EEA
BEIIF A

Dr. Joe Dallas Moore received his B.S. in Biology (in French) from Wabash College in 2006
and his M.S. and Ph.D. in Civil (and environmental) Engineering from Carnegie Mellon
University in 2012 and 2017, respectively. His research focuses on the interaction of
microbes and nanotechnology, particularly the effects of nanoparticles on microbial
communities. Dr Moore's approach combines 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. Dr.
Moore's research interests include environmental engineering, the use of nanotechnology
in the environment, and the mechanisms by which microbial communities respond.

RET - (HBRESAUFRBERIFERITAFNA TR
RGARAR)

Electrochemical Storage: Batteries and Fuel Cells

PR AEHEAETR

1. REN G

RREGENFAERGEB MBI EAFMERRBOAR RN, H B+ &£ FE LI,
AR ey AR, RERLENBNER A F . Gt H R B ACFE RS FHZS
WA, FAEKATIEME M THEFRIE, I3 AT kR 07 Fo R o o BOR o i 5L ]
A, ML NAESTFE B AT, FAERAE LT N PIRE RS w e EKEAF4,
FE A TR A W AERHR R IR0 O HF
The aim of this course is to provide students with an in—depth understanding of battery
materials and electrochemical energy storage technologies, helping them master the
fundamental principles of battery design, optimization, and application. Through
introducing core concepts from basic thermodynamics and statistical mechanics to
electrochemical reaction kinetics, students will gain a comprehensive understanding of
how batteries work and will be able to apply their knowledge to analyze and solve practical
issues in battery technology. Through group tasks and case analyses, students will explore
how to improve battery performance, extend their lifespan, and provide theoretical

support for the development of new battery materials in real—world applications.
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9. EEAAA IR B H
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1. Introduction to thermodynamic principles and statistical mechanics.
2. Foundations of electrochemistry
3. Electrolytes at interfaces. Poisson—Boltzmann equation
4. Kinetics of electrochemical reactions
. Lithium—ion batteries: Cathode and anode
. Lithium—ion batteries: Electrolyte

. Proton exchange fuel cells

5
6
7. Efficiency of battery storage. Charge/discharge cycles
8
9. Solid oxide fuel cells

1

0. Modeling of electrochemical storage

3. ZFEN 4

Erik Luijten
W AF

BhAFEMPHBFEEIRZL S HF
ZEFRIRFEARSELHFTERK
CHAERIAFHARBAFEIRZ M
CSM Lab Z23: /N4 1 5t A
*EMEFL LT

K EEERAF LSS CAREER %

Erikluijten B EWKAFZEFE R TRFRMBAMFETRANHR, FRT WA
B RMEE G LR AETEIEAKRFREDEEELE0, HHE S FARNAM A
FHRIE. BRNFRRETHIMM (R e, REMRE) WEARE BETH, HF
EHREA RF MW EGETOREAZ A Lui jten BHRRF/ T SN RELT,
BIE2013F LHH £EWEF 24+ (Fellow) . 2006 4 SR~ 5 HIR B THF R %, 2004
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Erik Luijten is a professor in the Department of Materials Science and Engineering at
Northwestern University's McCormick School of Engineering. His research focuses on soft
matter physics and complex fluids. He received his Ph.D. in Physics from the University
of Amsterdam and has held various academic positions. His work explores self—assembly and
collective behavior in soft matter (such as polymers, colloids, and liquid crystals), with
broad applications in nanotechnology, energy storage, and biomedicine. Professor Lui jten
has received several prestigious awards, including being named a Fellow of the American
Physical Society in 2013, the Xerox Award for Faculty Research in 2006, the NSF CAREER
Award in 2004, and the Helmholtz Award in 2003. His contributions to research and academic
leadership have made a significant impact in both the scientific community and related
technological fields.

2. BHX

RE—(ABOEY: MERNFEFXRGAXRTHRPYHE
%)

Introduction to Personality Science and Research

FERT . NHEE

1. RENE

T BAF A AR R AR Y AR E R S KR E BT
MEABIABRRNEE AR A Y EHEIN, HAYHNTE, AEHHEIER, T2
ML 4 R AR Y, RIEEFABCESNEEEER, HhYRFL, 2
WA, HETE AR TR Sk,

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. KANA
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1 ATH A EE

8. AL ¥ MEWEREKEET
9. 2 kA EM

10. AB QISR B4 5 B A

. Introduction to this course

N

. The Trait—dispositional level A
. The Trait—dispositional level B

. The Biological level

2
3
4
5. Psychodynamic—motivational level
6. The Behavioral—conditioning level
7. The Phenomenological level

8. Social cognitive level

9. Integration

10. Future directions

3. HENA

Vivian Zayas
RFERKE

FRRRFRTEEAR G R
BRRKFA R B R LI E £
RARKFOEFRERRER

e N RS AN
Google #ri#k i 7] B K

* E QO W 5 A ik ek SRR AL A R R
o EH (RAKRTWEM MNAMIBEEFIATY) ENEFHHE
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Vivian Zayas # & R AR K FOEF RNE G HFT, HH LB A FHOE L ;¥
i, ARV EFLELS A KT, RAMESHFF, Y REFELTRE, €3 2020-2021
FEWEER - RBEESRAY - REEEHELF S 2018 FH A I 5 X 2016 £ 8y “&
XKMFH" T, Jayas HRAFARZAEE, HELRAFAPTIWEETE, YHE
(HACHFEEARMZE) P (HBREZ)NESR, UR (AR GHLCHEFELE (ASC))
W R . WAL, Zayas ABEFARKRT 2B EEZR X, mFE MR AE LS E2
HF* Ay “Attachment and Social Rejection: The Role of Individual Differences” , M
RAME—&%mwE “Impact of First Impressions on Interpersonal Relationships” .
W A4 T %% R EE, w(Risky Decisions in Relationships: An Empirical Investigation),
HRAKE G R R ZHATTENFR, #ohTHXFEBNLE.

Professor Vivian Zayas 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.
Professor Zayas 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,
Professor Zayas 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.

REZCACEFL S HARY: AREE LTI R HRBEMN
247 )
Human Brain & Mind: An introduction to cognitive neuroscience
FRTH: QEE
1. RENE

NN RANR AN ERES R EEZNCE LM, 2%, B, 5E., BERELY
BB R NI A N, RARMI, A MRIEENES, BAIIEY
W, BHE . SRR KRS . REF WK ERMENEER D AN A4
AXTHEZFRAMA LENGZH, BB A AW EEWHRA G M FH KT F 4w
BmAx, M—HEUK, AMITEAY, GEFMEARXENES, EEHZEREN, B8
wE xR AR B A R RAERAREE LA AT M
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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. KBN4

1. RMAMERES & — & #HF i E

2. FEMAEMNEEHA |

3. FERMER MM BERA ||

4. BF . THERENHEBSEEL |

5. BE . ATAHEBENMEMA T EL |

6. TR AHERMM A ESTBENDH |

7. AR A EERMY A EETRENDE |

8. WAL G o M A DU AL By X B M

9. ARG EBENHEY N

10 Ak ERHEN XA FEXRRVAFR

1. The mind as a digital computer
. Thinking as modality—specific simulation, part one
. Thinking as modality—specific simulation, part two

. In what sense are abstract concepts embodied, part one

2
3
4
5. In what sense are abstract concepts embodied, part two
6. Body—specificity of language and thought, part one

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

8. Situation models with or without simulation

9. Bodies and minds affect each other

10. Expressing thoughts with the hands
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Daniel Casasanto
BERRKF

BERRKFTEF LG H AR

WA AL T S0 AR E R E XK
ZECEFRMS 2010 FEAEARAHE
EECEFLS 2015 FEAHOE R EBRFH
Frontiers in Neuroscience & % %

Frontiers in Psychology &l % %

® PLOS ONE # A 4%

Daniel Casasanto # 3% 7 Oberlin College R T #iE X FME R REN ¥ L5, H &
Massachusetts Institute of Technology % & 7 M §ik s & Byt L+ = £, B Cornel|
University ARKKX R Z, WEF AL mFXFHCEF RAHEERREHATTRS . R
WRAEF XA AR & hdn ] £ F 8 3E S g A2 Casasanto #H##EE 7 100 4 B FAXE,
WA B H T (Frontiers in Neuroscience &| % 4%, Frontiers in Psychology &l £ 44, PLoS
ONE A GHEE VW R E 2 R, I HESIHF A ¥ R % % 83 7 Language and Cognition
At E, ZHHEEEF AR ZOREARBHE AT ER, HEXKRNHRRER
JTEMFARFG A EE

Professor Daniel Casasanto 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. Professor
Casasanto 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.

REZ (WEZ: N XHEARERFHFLIE)
An introduction to Exoplanets and Cosmology
FHTH: WEF

1. REAN4

ZRBENFEEE-BEF-F R - KA KT HFFERT S, GENAFHFIE L
WEEHARMEZLXN ERAERABRERBRAETHNAE KT LM FHENEZARB S,
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BEAR(ET) YR, g g, FENFRDTZREEFHERTHF YK, ik
BERBURAHBIAEZF, TR ETNFHFRRNEL LY faiz,

The course begins with the Friedman—Lemait—Robertson—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. KA

. KM A5 RSMATEHE

RAMT RN F %
FHBKSTERE 5 fTEHENDE
FHUAK; FHFEAY; HEEZTE
MEGRETR; BURL LU TH
WA, FHFES
WA, B E . AniE K

ERHE., wiEd&k, 5l &S
FHMKEF; AL

10. EHMREd%; &K RHts
1. Theory of the Solar System and Exoplanets

N

© ©® N e oA W N

. Methods for Exoplanet Detection
. Cosmic Expansion and Planet Formation; History of Planet Detection

. Composition of the Universe; Cosmological Redshift; Friedmann Equations

2
3
4
5. Fluids and Equations of State; Single—component and Multi—component Universes
6. Dark Matter Models; Cosmological Distances

/. Dark Matter, Dark Energy, and Accelerated Expansion

8. Galaxy Clusters, Rotation Curves, Gravitational Lensin

9. Cosmic Microwave Background; Thermal History

10. Event Horizons and Curvature; Inflation; Primordial Perturbations
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Enrico Pajer
S| K%

[ K2 L B F IR S TR R H R
[MAFFHEFHEFARTALR
BARKEGHRMEL VLR
MHEBEHIAFELNELRFT. GAHER
YL HRI A FHE R

o URFMZHRERS (\W0) BFWHRERHL (Vidi grant)

Enrico Pajer #B AR TSIk 5 B F ML WIE R | S AFET AARA R+
N, TENEFEHEF BT BESS) NS ETORNA K, e FEKEL. AR
B, FHBORKHERF, BRI, MY ZERFAFGRNWEL LG LG, EARITA
FHRAR . BRHXAFERNERABZRGRIA R T X KR EE RN EFHEA
FEENL, #) ZRXREFAMA L, FEERFRRFET I 2,

Enrico Pajer is a professor of the theoretical physicist at the Department of Applied
Mathematics and Theoretical Physics and part of the General Relativity research group at
the University of Cambridge. He primarily engages in research in fields such as cosmology,
guantum 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.

5
4

REE (MAKE: BellBEI 5L HRENRETE T &)

Numerical Models, AI and Machine Learning, and their Applications

FHT . KF
1. REAN4

KRR T 7 LA T HEAHL B A Python/Matlab ## sk iy B B AL & 2 3 il T
AR, #HFERCHEN BRAREBG AT CN G 2R KA, BT EAR R
T, REBSHERL, HEMEENe, KA MRS URERAREE2 T, TN
TATH@RER, FAENEFE, HEFNLE, REMBEH,

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
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stability analysis. We offer a brief introduction in Artificial Intelligence models and in
particular Machine Learning, neural networks, clustering and decision trees.

2. KRB

1B EAEEBR G E

2. BMEF B EEHEREMS

3. FEf R

4. FE. BENE ., B EEN R

5. ¥ tadr 2 (ODEs) K SLFr B A 20

6. HL#&F I fu AT

7. BEEME R ®

8. ®t Il J7 7| AT 5 Fl

9. HEAEE PHE G FIT 0 LT N A

10. B8 7 A B U A

1. Overview and Definition of Numerical Modeling
. Concepts of Linear Equations and Matrix Algebra
. Principles of Numerical Optimization

. Interpolation, Curve Fitting, Differentiation, and Adaptive Integration

2
3
4
5. Ordinary Differential Equations (ODEs) and Practical Application Examples
6. Machine Learning and Artificial Intelligence

7. Statistical Methods in Numerical Modeling

8. Time Series Analysis and Forecasting

9. Practical Applications of Probability and Statistics in Numerical Modeling

10. Applications of Numerical Methods in Various Fields

Anastasia Romanou
F AW AZE

o FWHTAFNAMESNAKFZER

®  NASA X ik & K = 5% AT 5 B

® YT X [E AT Z 1 B4 IR (AMOC) B 58 41 Ak,

® ¥ %Sk E IR IE ¥ o NASA HE A A A0 A A
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HAFETH 2
o LL5BREREMMAFEGNANFRITAE

Anastasia Romanou #43% Z B8 th T K2 b0 A B % 5 Bl 3 A #0347, W 1999 £ &
BT BAMNIRFHERFEFE LA, B 22 EERMEMK A (NASA) X542 K
ZARE BT (GISS) WAF 7 3, GISS & NASA thy 32k A FHAR M o~ X 36 [T 5236 Fr, B E 1B 1
T RFHRIHANMEG DB HREMNATABREFE LM G AE . FEARERR.
ABERFE HRSETXATHRMZERANANTFRE, RET HF LD F0EHH K
hFEERAERARE RSN T —ADIRF LN ok 2R E 2 RO B+ 45 & & A RFL B
WMH N NASA AR ERE RARE R 2NRC)EF+F — R ELAK 10 FEK A
], AL A AT, W Fr AT X AL B & U S

Anastasia Romanou 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 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(H LTS HERF: AR EANRAFTRFAZ, #
o5 3K )

Al-Driven Business Analytics

¥R BERE

1. REN G

ARBEARTEEHUBEACEER, RANBATFRET LN PR 7 £ 5%

BTG FAERFINEFZINZCT %, BFEEEMN, 2 REER | FRFIH5REHN,
F 7% Google Colab # #4720 FHAE, LEHRIIEFER ., HAEREK. EEAHESERMIT, 1%
BREARETAONMERNEME, WL RAENRGEG RN, TFFEEMETEF, &
%ﬁ%%%m%ﬂﬁﬁﬂ,#i%%ﬁ%mﬁ%%%ﬁﬂ%%ﬁ%%%%%ﬁ,%%ﬁ%
Bh K TR AR B SEEACE, RS ERLH LT E PR AR, THREN
2P,
This course provides a practical introduction to Al—driven business analytics using
real—wor|d 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.
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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. KANA

TATHE a5 RmENT

2B AL IR R R

3. 8 M BT VA AR T AL TN o e R

4. H 3 G K oA

SR KA 5 W -7 5

6.5 & % 3] 5 AL
TRAFERE L N A

8L A IE 5 2

9. R £ #1 § W 3 4

10. Al B w4 5 35 32 o

1.Al Foundations and Google Colab

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

/.Boosting Techniques

8.Model Validation and Selection
9.Clustering for Segmentation

10. Al Strategy, Ethics, and Governance

3. HEME

Cosimo Arnesano
B A A

A K D BOR B AR

B K F RGBS AR e E £

Thermo Fisher Scientific & ¥ 41 & Fn 4 Ak B #s 2 38
YRR EE N E R A R AL R
HmNAFANEFTREEL, EHEFTEMAL
o PILAFHEENHEIAE L, EFXFTEML
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Cosimo Arnesano % Z M EE MM AF LR RAAFHEHRERFEZET RH%T, E—uF
ERFEFELRBN S FREE, WNAREHFERED S EDLE . KFESHE |
BEE5ATEE UREL5EEEEE L NI Arnesano A IR 5 TAE £
A2 TR DA AR A A S A AL R Tl MBA 4, AR ERM A £ T,

ERF L, Arnesano H X TATL R SIEF I ER ARG RERLFNEA,
EARRBER AT LHER, AL B ERE L EFTRACN . 37 8T =+ F WS90
HREIBREE, CEFEASE5LFEMRE . EWAL R ARG, URATZEGRELEL
WEFERMLAATHNATE, £#%FE5 7L ELHEYT, Arnesano # 3% Y £ % B T K
(Thermo Fisher Scientific) £ w £ 38, K& B 4% (Zeiss Microscopy ) £ FH# ik
GHEEE, RESELVRE ERHAMFH. i USC ZERARFTFRA XS T HELRE.
M, ESZEEEURNBFIRE, FEHLIERES Ea R MR T EH
A, RN E FHMA G ELRAEER, RERFZTEREE R LR EL, h¥AER
B R R BAE S fb R R A S5,

Cosimo Arnesano 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, Dr. Arnesano 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/AI applied to business processes. Moreover, Dr. Arnesano 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.

WRNCEWE: F/RRIE IR E W 2R 2T & W 5%
%)

Molecular Biology of Memory and Memory Diseases

¥R EHE

1. REANY

AL (Memory ) ZAXAMWZ Sz —, HAMERRINER S R, 8—H.
BARKFIRTH (W RFERELSE ), il bR RFERAR AL ARE,
RN ENERFPRE— AR X EERRFEN—— N EF AT IR EEE
B# AT —Ro ARREY, RINFFIT B0 X—FHA— M2 REL. KAWL T¥
SRR, URKMa A FIRIZ R RAT A, AL, HaRiTL?
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AT H A R HATZ G oy 2 B0 T, TR AR X250y Fr Bk 8. 6] — AN T FL Y R AE
—BEME, SRS S (R, BRETUERKRN, TRIREN)
RNUAE 2 TFEANEARR, HLLHEFEARY “HWEEE" &, WEEENKE
—AHERARMB (WA TZENESE) A—2F WA T B WER TR, AR
RINMERETH, B2, ATHELENRAANITEEAMKT B RRAINALTEHE
RS A AR R A AT R IR IR RATE AR R T 5 40 A 4
HEa iR NF, BEFEITHETEM (neural plasticity) W&, UAGEESZHAE KK
R P EELE, BRI FE A

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. Froman 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. KBN4

1B AT 8 X

PRGEZVINNE S S e
3BIL 5 KM

ARNHE BHE

5.Hebbian it 7 # £

6. 5 fi ¥T 2 1 B AL
TR 2 F ¥

8. WM RILIL G ETRILWHEE
ORFMERE, THMERKBE
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10,85 RABAZ; M /R 9% 0 B e

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. HENA

Samuel Kunes
oK %
M RFEANTFEEME A HF

BHRFHEENFFMNREZRLER

DA FEMHERFZERSER

Pew £ EFHRFHLFHEREREH

Damon Runyon—Walter Winchell 344+ F¥% 4 %5 H
® KL A HT LW R E”  (60/726, 318) 26,318

Samuel Kunes ##& 2 AF 0 FH5 MR AN FAEHT T 1988 S5 b T4 #
I¥k, REREFELFMA, ABREUNTARECHERANT RAG AT EE, XNTR
BB 2o X iR BN ERF TR —FARER TS ER BT RN EE N
R A R A R, AR AR IR N . B FE AR B 4 ER, £EHFR
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BAEMNUT L5, EESNTRFABTIL KD XA L F: BFIDICHR > F 07 %
(£F5: 60/726,318) . # %L & #% 15 1T Damon Runyon—Walter Winchell #4 4% H% 4
FHABBWAUE 4 Fa4lERE (Kunes Laboratory).

Samuel Kunes is a Professor of Molecular and Cellular Biology at Harvard University. He
earned a PhD in Genetics in M.1.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 (LM% B ARRR M EAFEHK)

Molecular & Cellular Immunology
FRNTH: EPFIEF
1. REANE

T EFGE, RRFEN—DRENTE, B THEARRRRR Nk B AL
UR RN TRAER . MERERRNER, RRFEH@E TS EFIE, &
Rl RERETR RGBT B LGN TERET EFHR XTRBESRTHAS DR
RAGNERTE, AEEARMGE, BENEACHEERAKRAFRBLERZ R AN
EAREARKME, REARWEHYE, URER, THR. BARURRRKML 6, I
ERBEAMNEES KA TN R R KRBT T BE, FENRRSERE, FRY
ETREFMEREOIRE, HMETIEEREL R YR —HH&,

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 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.
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2. KRNA
1REFRI; RREEK: F—HHA
QERBI KA TP AMER G
3.B/T 4 g AR LR R A5 LR 1K
4.T B 40t 0 )R 2 %

5MHC B H oh e, .0k A R XK1 5 14
6.8/T 4t X &

T HIRREE; KB M) R AR B

8.T 4R oh dk s B 40 o7& 1

9.g Wyt mnzhik; Fo Zik; %ZILI
102 BRI EI A BE R K

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

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

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 |
6. Signaling through immune system receptors — part I1; 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. HENA

Alexander Ploss

L AR I A F

o LHREPAFHNFEMARATHR
AN A a4 L% % Ploss Lab

°
® WKL AMHTI A F AR AR UK
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o ZEAMFEIHAS (AAS), 2EHLRFIS (IDSA) EREINEE XK R
® VirusEZFLHTIE £4 K RmES R
o )ik 2020 i %45 £ Charles M. Rice

Alexander Ploss Bl A &I WA F o0 FAEM AL BT HIX, WEMN A4 EHZF Ploss
Lab, Ploss ##% £/ E H =R K% (University of Tibingen) %% 7 £ 4t ¥ +f 4+
FAL, FEVEREEEERAFERLERLEFH R (Howard Hughes Medical Institute)
Fn 4 ] g 4E 4R 45 E AT %5 8 (German Cancer Research Center ) #% 7%, & EAR
RERF I FE L FO, o 8 E R AR Lo Wy 0% KR A 2 HL#], B 36 I R
H, MFAEREMER, MR ANABALTREFE, »THEF/ LRI Fsh 43 48
g, BlEFNAAFHEA, BFEARMNRER, HFHARATHALFRREL. Ploss
BERETALEA-FH I ERRTKAELEL%E (Kimberly Lawrence Cancer Research
Discovery Fund Award ) . # Elf& 3/ ¥ & MK I8 &4 & 51 % 7 K (Astella’'s Young
Investigator Award) . % [E FAEH 4 &M & 8 AT BE£ 4 % (Liver Scholar Award ) . % Ef#%
SR B W XTI AR A% (Merck Irving Sigal Memorial Award) . /& [E
REFFRRRY-HBMTE, BEERE- S HFLFTFARAL. XERBEFLHAR
FHREUR MBI B RS S ZAIF AR R L, B, Ploss #i% & 1 & W Mg = Xt
FE 20 A A R E Sk R TE IR B

Alexander Ploss is currently a tenured professor in the Department of Molecular Biology
at Princeton University, where he leads the Ploss Lab. He completed his Bachelor's and
Master's degree in biochemistry at the University of Tibingen, Germany including
additional training the Howard Hughes Medical Institute at the University of Washington,
Seattle, and at the German Cancer Research Center in Heidelberg, Germany. Dr. Ploss
completed his Ph.D. in Immunology at Memorial Sloan—Kettering Cancer Center/Cornell
University and postdoctoral training at the Rockefeller University. Prior to joining the
Department of Molecular Biology at Princeton University in 2013 he was a research
associate professor at the Center for the Study of Hepatitis C at the Rockefeller
University. His research focuses on immune responses and pathogenesis to human infectious
diseases, 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. Professor Ploss is a member of the Genomic Instability and Tumor
Progression Program at the Cancer Institute of NJ.
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RE/N(REBRE TERRIUATHIHRRERL L ARBREFRLT)
Planetary Health

FRITE: AETE/ER

1. REANY

—NEBROHERSE-ANERANERD? W EHEREARNOEERZD? KA
T IRE AWK A B 7 AT (T 3T 4% 7 A A o] 5 S R R I X b ] AR
BT ARIRAR By A AT B RE — AT IS FRGOR, AR AR E S IR B R R REK
WTHAAXBENTH, ARBEL10ARBEOFAENBITERENT & AR,
HbpeTMERRKAEAEHIORAME, UATEMEE: AXEFRIP ALEE
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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.
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1.An Introduction to Planetary Health
2.A Changing Planet

3.Climate Change and Human Health
4.Food and Nutrition

5.Infectious Disease

6.Non Communicable Disease
/.0cean Health

8.Migration and Conflict

9.Cities and Energy

10.Future of Planetary Health
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Katherine F. Smith
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Kate Smith PhD is Associate Professor of Medical Science and Senior Associate Dean of
Biology Education. She is a member of the Division of Biology and Medicine Dean's
leadership council and administrative leader of undergraduate, master’s and doctoral
education in the Division. With training in infectious disease 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 School. She is
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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.
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Data Analysis for Economics and Policy
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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 & 1V) 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.
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1.Foundations of Inference and Hypothesis Testing
2.Regression Models and Prediction: Wages, Gender, and Education
3.Multiple Regression and Structural Models

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

7.Classification Problems and Models as Al

8.Model Selection and Penalized Regressions

9.Time Series Analysis and Stock Market Prediction

10.Forecasting Models and Real—Time Economic Dynamics
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Donald Robertson
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F# Applied Economic Forecasting Techniques %
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ESMAFRKPECEEZN RS, €FE L/ WPhil LA XA REEE, B FRE
FHE, URESMEOERSER, W& F¥2Z 04 ARXEZR2. BEZ RS, UK
Y RFERAUS XN ERRERS, AR RETRABAR, KR 548H
mfh, kB EH Leverhulme Trust £} 19 % SUE Z A G4 BY 4,

Robertson A MM S § 25k F R E S, b3 skb 2% %k (LSE) B ZW &7
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HEFTARROARERERBEFAL TS ITF, GHRMBAFTFERMBATE . BAHE
Fh. RBAFFREFFHLTRAEURFERHAFZEFFFMEME, H4h, Robertson
BTANZZBFH L WM REL TN EFRES T ELFFEI, BF EE MK,
ERKEERH, RH5TLH. ANRBELFHIANE. RAMA UKL FFE A% E (Economist
Intelligence Unit) .

Donald Robertson 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.

Professor Robertson 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 European
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.
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Urban Planning and Land Economy

¥RI . BFF
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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 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.
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. Overview of urban planning and land economy

N

. Planning theory and its evolution
. Land use and management

. Housing and urban development

2

3

4

5. Soft space and regional governance

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

8. Urban regeneration and economic impacts

9. Global challenges in urban planning

10. Planning the future city
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Philip Allmendinger
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Philip Michael Allmendinger 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

50



B CIEI#A&TABRRHGEH
" DEndieliAaddiaa

INNOVATION BEYOND BOUNDARIES

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.

REZ (@¥: AFBE, BREMSKERTHEFELT)
Financial Valuation

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

This course serves as a foundational introduction to financial valuation. The course aims
to establish a connection between the financial markets and the 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.
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. Financial Market

N

. Time Value of Money
. Interest Rate & Debt Instruments & Valuing Stocks and Indices

. Computing the Returns and Risk of Portfolios

2

3

4

5. Company and Project Valuation
6. Decision Rules for Projects

7. Capital Structure Theory

8. Advanced Capital Budgeting Techniques
9. Merger and Acquisition Valuation

10. Option Pricing and Financial Derivatives
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Raghavendra Rau
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Raghavendra Rau is a Professor of Finance at the Judge Business School at the University
of Cambridge and a founding director of the Cambridge Centre for Alternative Finance.
Before joining the University of Cambridge, Rau was an academic in the US teaching at
universities such as the University of California at Berkeley, the University of California
at Los Angeles and Purdue University. His research interests include how investors and
firms acquire and use 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.
Professor Rau has a profound influence in the field of finance and economics. His research
has freguently 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.
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Financial Econometrics

FRTE: SBF
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This course provides a systematic introduction to the core theories and empirical methods
of financial econometrics, enabling students to understand the mechanisms and behavioral
patterns of financial markets through data—driven analysis. 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
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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.
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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
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Oliver Linton
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Oliver Linton 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 . Prof. Linton is known for his research in econometrics and empirical finance,
focusing on developing statistical methods for analyzing economic and financial data. He
has published extensively in top academic journals and has received several awards for
his research contributions. Linton’s Editorial Roles includes Associate Editor with
Econometrica, Co—editor at Econometric Theory, Joint editor of the Royal Economic
Society's Econometrics Journal.
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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 wil
design and train neural network models tailored to financial scenarios, gaining practical
insights into both the potential and the limitations of Al—driven approaches in
guantitative finance.
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1.Introduction to Financial Markets and Financial Derivative
2.Python for Finance and basic probability theory via coin tosses
3.No—Arbitrage Principles and Put—Call Parity

4.The Binomial Tree Model: One—Period Case

5.Multi—Period Binomial Models

6.Exotic options including Asian and American options

7.Pricing via Monte Carlo

8.From Binomial Models to Black—Scholes

9.Al in Trading and Risk Management and Deep Learning for Derivative Pricing and Model
Calibration

10.Deep Learning for Hedging
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Johannes Ruf
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HEBRAR R

BEWART HBHENBFI EHAALEL, YRREANVREFRAE, BHFER
+F A A E % (Morgan Stanley Prize for Excellence in Financial Markets) BL&
Sawy Investor “2018 & B FH KW X" sk, B8 &4 B4 F % (Fulbright Scholar),
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Johannes Ruf is a full Professor at the London School of Economics (LSE) and a leading
academic in mathematical finance. Currently, Johannes serves as the Deputy Director of
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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,

Johannes® 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 Sawvy Investor recognition for one of the ‘Best
Factor Investing Papers of 2018.> Johannes’ work was featured in Risk Magazine. A Fulbright
scholar, Johannes 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.

Johannes 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 — Testing
Corporate Loan Portfolios for Drought Scenario,” launched by the United Nations
Environmental Programme. Johannes also served as Deputy Head of the LSE Mathematics
Department and as director of the MSc programme in Financial Mathematics at LSE.

REAN(EHEZ.: ALEFETHTHIARRIT SAAF K% )

Entrepreneurship: Evaluating Market Opportunities
¥R . GHEE
1. RENG

E—ANERF, FENETE MK, EARLRERAR” £L” xME%, HE
X—=AFra b Ala, xF (10 el W& R & AT AR ERAATETHRNIFRE, 7
AT WA EE, ARENEAREE QRN E, ARG RR, THEXL, EF
KA FEF M FRIT R AR 24T o X TTIRAR T N A XA (5 K — A F T il
WA W £ TR, XANBET R R — DA al bbb B, KRB EAEFTR
A7 A MV A T AT AR B . AT R AR R AR WA | A Ak R R 3 R A
WTHMao Wbk, ZHERY Ko 5 MK F A WA K8 TR, AT AT R,

Working on a team, students will generate an idea, use business modeling techniques to
“flesh out” that idea and define a new venture opportunity, perform a research—based
assessment of whether their new venture concept is viable and worth pursuing, and “pitch”
their idea. Topics covered in this course will include: idea generation, business—model
development, market definition, customer discovery, competitive analysis, resource
development, and risk analysis.
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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. KRNA

1. BLEXEA G T2 R
2. THEHFWNMEEIREE P X REHE

3. BPufh W E M

4. ZpRF. WHARE WP I A

b HEEEERERHEMRA

6. 74 5 S E I T K e

7. Ak kR G AR

8. A Bl At 2 T BRI 17 L

9. HoplFEH LEXK R

10. At 2 5 5 1 FALH

1. Idea generation and evaluation for first—time entrepreneurs

2. Developing value propositions

3.Profiling customers

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

6.Managing customer relationships

7.Analyzing competitive and external environment

8.How to pitch ideas

9.How to raise capital

10.Using entrepreneurship to address social and environmental problems

3. ZFEN 4

Matthew Grimes

SR K
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SIH A % Judge B F IR & & #3%
SRR F A PO ER A
UHREIBEHLAVREELPREBXE

¥ 3% Academy of Management Journal #£iF & %
Y mERS I HSFTEROHRR

Matthew Grimes # 4% t£ R T S 4% K % Judge B F It . #AR W X m &4k Fn o] F 42 &
B, ZEFRNMAFALATOLAHFH TR SINEFRRNELTEN T &, AR
RFpQF QT EEN L FNMEEE, Orimes HIZFLHERE 13 BV REEZE LR
FEXE, X—EREYTHELL LY ZES TN REF R TG s, wERKET
Academy of Management Journal ## £ 7F & &, (RKIT fbfe F AF & AHF K46 T 7 W £
M A EW, ESIHAE, BEHFRTR, BRATAMKENL LR EHR, Hif
FTALHFNERE, ERCN P OHEKAEEE, Crimes HFZH ST — A7 4 FH T E fr ot
TAT&l, BEXFMEBEH ALY, RV ESFRNEEKRK, R S8kt s R
A, EMR N FARF A R T A A

Matthew Grimes is a Professor in Judge Business School, University of Cambridge. His
research interests include entrepreneurship and sustainable development. He examines how
individuals and organizations create, introduce, and sustain 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 sub ject 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.

REL(BRTEE: ZELINERLKRE IPEELHLAMET
o By BLA )

Leap into the World of Sports Data Science and Management
¥HIH: FE¥
1. REN G

ARBULTNNAN BREMFPEREFT L (BEERETETEL) ¥ X
BWER RENEFERETEANTF, B T oAAAHBEERTEEFHLALTRE, &
RAERFEAGE, Brx BHEMG, X R E I AR E R RS S S HAT I
B, ARAGARECRTFHNETREVMEHEL AR RBLESL REEEL
AU &—BoERTRERIAMNEMPNNH S, URERTF R P HERNE
Bl F_MANBTERAFREL MO EAMOMTE, HAXEXLETAESEKTIE
FHER, BEEAREVMETER. RENE=ZH2R KW THRFTEETE, Wik T
ARAZBEERETECEPRUALT IR, &G, RENE IR RN T RFTRER G E
WA, W XS AR RGN IR R R B,
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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. KANA

1 hEEHE TR

2EE BT

SR H AT AR AT 5 41 5 R

435 5 R I

5,35 3 & I 4 A7 55 B & B

6.6 F R & 5 #AT IR H BIE 247

7% F Python AT R & #3247

8.E:z AW W HEMAF LA

9O.T% M. BKRARZ 5 FERHAMN

10. REHERF 5EEMRKRAR
1.Introduction to Sports Management
2.Introduction to Sports Analytics

3.Exploratory Data Analysis (EDA) in Sports |

4. Introduction to Sports Performance |
5.Introduction to Sports Performance Il
6.Introduction to R for Sports Data Analysis
7.Introduction to Python for Sports Data Analysis
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

61



"o CIEI ¥ 8% 7a G adrfthm
3 DI REAIA T HE AR

5, 7
" INNOVATION BEYOND BOUNDARIES

Lorena Martin
BN A%

® EMNAKFLRAREFRAK

® NBA A AL A A B3z 20 R A &
® Kaweah Delta Ele & B #HER ¥ XK

® iR I 4 L E

o MBxERIVERAKAGRELYR

Lorena Martin FfEE MM AKFRFEAFEEE T MAFK, KMBH THEFERFT &
NMATAEEESEERIAARI A AFARU “REQH R IBROWA, —FTHEHRE
FRBEERESTER A, LHEAXNTIETE/ALT B ABW & KE KT 5 @ EAT NI4T
SEAEAT, WA RREHR G THRENMA; 7 —F 0, REARBREEZRETIAR, E
BB RIARA L T AT R BRI R

Martin ZHEWFRBRERZELZHREZY W, EAMRLARNRED 7, WAERRK
FHNFRR, HERVGETLRET FEWNELERED ., WY HEEY I ANEZT R
AR, IR EERLERARK AR ST 6 24, AR EIT LA TE5 7
FINFEGNGERM XLEREFELFRARABRRE L LEF W, %A REEKE
e, ARBESEFTFLEAGFE,

As an Assistant Professor of Clinical Data Sciences and Operations at the University of
Southern California, Lorena Martin 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.

Martin's unique perspective is deeply influenced by her background as a former elite
tennis player. Her transition from athlete 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 Basebal|l team and as the Director of Sports Performance
Analytics for the Los Angeles Lakers. These experiences have provided her with invaluable
insights into the practical applications of her research.
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4. AX %
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Linguistic Encoding: Writing Systems, Emojis and Signs

¥HITH: BT

1. REN G

EEAEMARRBELEN, BAF-NEE, #F5, &0, FEATEMAANEEH
T—HEE L kX FAHAEIAN AT ERTRMNER, MAEFERXANSAY
iﬁﬁ%ﬂ%%%%AA%ﬁﬁ%%o%Ti%%%ﬁ%ﬁA@%ﬁm$@u%,AA%X

2ERRAMER, BENESEEBRIA, FRAPRFISENA, BEBNET T
ﬁAﬁ$E%kﬁEM HMEFAEMATSE LN FD T E ERE AT VXA
A, ¥EF AT AL S U T 2 A,

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. KPANA

1. EERGHEETF: FVXFHEREXF
2. BERGMIEEY: WESHTLH

3. WiEMEIE: TS FR

4. FiEMFH. REME, REMEX

5. B mMEEY: AALAEGXRERT

6. X¥WiF=¥: HXZLAPWES

1. BEERGWER: NERXFEHFRE
8. MM EN, EHEEXMFHWETF
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9. AmEGHET B EEM

10. M E, BEF oG8R SEEE

1. The Linguistics of Writing Systems: Syllabaries vs Logograms

2. The Linguistics of Writing Systems: Consonants vs Vowels

3. The Linguistics of Whistled and Drum Languages: Tones vs Segments

4. The Linguistics of Sign and Gesture: lconicity, Articulation, and Transcription
5.The Linguistics of Pictorial Images: Cave Art vs Emojis

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

7. Evolution of Writing Systems: From Ancient Scripts to Digital Communication
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. ZFEN 4

Andrew Nevins
K F

BHAFEFIRIEETFLAHT

Y HEBHRFIET FLHHR
XEBEF2TEEZR2KEER
FEKFEE T IR H R
MEREEFRISHEEZR2RR
XEEZMFEEL S HHTHELELLTFFR
(efhEsEHEEER) (FEBEFFERHT) FHF

A

Andrew Nevins # 3% T 2000 £k 5 M & B T ¥ bk d 2 5 EAR 2 R ¥4, oF
F 2004 FHEZRKBIEST FH L FM, £ 2008 FE 2010 F 2 H, R AFHELES
FARAEHF, B0 FREARAAFFRIEFBTFLGHT., WEFROYMARE, #
HEEEEFLTEERSHKEERURFERFEDETFHRG LM, B ot &2 % E
ERAFELLTH R —, 2019 4, AndrewNevins 3% Z ¥ iT K ¥4 BHEEZR “K 27
A, N EERAR T HEAFEETFE. ARSHECEY AXFE WERZUXEY
NIBEELZANFRGR, GHM (TEFAENABE) . (AU, AFFFRAL) T (B
FR—)ELSREEFEE, MNHRABOFETHRAEL; PRETHETFEDL
W TTm; FAFIE, EH-BA ., TEMEEfEE,
Professor Andrew Nevins 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
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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 isalso 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 publications include
"Locality in Vowel Harmony,™ "Rules, Constraints, and Phonological Phenomena," and
"Inflectional Identity." His interests include phonological and morphological theory,
minority languages, emergent sign languages, conjunction agreement, ellipsis, and harmony
in vowels and consonants.

REZ(HR “—%F—8" FEWRR: LALBBLERTAN
XL RE)
The Silk Road in Global History
FRITH: KRHAR
1. RENE

Rz, X, BERNEH LA, B 2Rk LL A2 #AE L
SR, AR HENEEREBR T RANHLT S, CRETEAXAMERRNTE, A&
XN, FHAFEERHANCETHELT BRI S LA HEFREH T H &
SR BE. EENRSE, WRHIT R, LA HEMZHEMNHEE,
The Silk Road, usual ly 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. KRN

1. L2 R

2. WK, AT B
3. WESHKEL

4 WHRFEEN: (TRHAFGR
5. AMB Y F%: ZHHTA

6. WIS EEHENT LML, %o
7. BEHERENELAL, o8
8. LU EMERXM, F s
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9. ZAX B LW RHXM, F_Ho
10. FHr =H X R

. The Central Eurasian Bronze Age

NN

. The Scythian Complex
. Empires and the Silk Road

. The Xiongnu and Nomadic Political Economy

2

3

4

5. Nomadic Empires
6. The Sogdian Mercantile Network
7. Indian Ocean Commerce

8. Early Islam and the Silk Road

9. Religions along the Silk Road, II
10. The Rise of Islam

3. ZFEN 4

Richard Payne
¥ B AE

® EmEFAEHERAHGHK
® FmIFAAFHFAREHRTEATA
o URFHFMLEME U LAFLR LIS HMA N FHF
‘ Hr= EAnEEE AR RR

o UHBEEWFFLMAM Jacques BarzunPrize By #
5 AR H KR
o UIHKEEIF R ¥4 Ehsan Yarshater %

Richard Payne % B R Z MFAFE N S F WA LA, FREALT £ X WAH&EA
HE R, BV TERGTAAF KRG L F WL ¥4, Richard Payne # 3% 2 £ B X &
PR R R E TR - BREX (Jacques Barzun Prize ) thik 52, iy = 1E “A State
of Mixture” HET# R ZHX, X Y RnxEAFRELEFEF S EE DAAD £4l
&M E % HEEXT, Richard Payne ¥ 1 £ o4 . S8 I XA K FHR
ML, BT T FEFEH R R AR 8 & 4 th ST B A b By 2 16( Desigual dades Antiguas )
F(ERFMEAFENRR) EENHE T ERELHHELEFHAFTRAEN,

Professor Richard Payne 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. Professor Payne is the recipient of the prestigious Jacques Barzun
Prize in American Cultural History, and his work "A State of Mixture™ has garnered
widespread acclaim in academia. He has also been honored with several significant awards
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from organizations such as the Phi Beta Kappa Society and the German Academic Exchange
Service (DAAD). Professor Richard Payne 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 "'Desigualdades Antiguas™
and "The Limits of Empire in Ancient Afghanistan," delve into socio—economic dynamics
and power structures in ancient societies.

REZ(HFF: KR ILERFFIRNAFHFERE SHTRK
x)

How People Learn: An Investigation into Theories of Learning
¥R HEE
1. REANY

BREAMERECERED) FHRIA: “Fo ‘WwEEI, BELRXNLN 4
MEFER , TEARE2BEEL M WG RRED . " XA LA EL, ¥2
WHFIREBERRHRENER RRGAA FEEFMGE S — 2R LM
WEe ), kRS AAA R IR RN, —RAREENE Y, bt 2 Y RE
AHER, RAMNABEFEWNERR, REFOHLHE IAREREFFEFERI R,
EFREFREFINI i, KA, DR KRR B R L ask

In "Effective Learning,” Ulrich Boser emphasizes, "Learning how to learn will be what
experts call the 'ultimate survival skill,' the key ability that surpasses 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. KMAN-4
1. TR EE WS B EER

N

CEFENEBH —AMTARE LR
3. WEFNEMA — Nt A

CRFIEBH —AAEMIL TR
. ¥ HEMH — M XMRIT AR

~
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6. EFIEMY —NMESKEHLRE

7.7 R3] B AL T R

8. I I B B A 3] I e 1R A

9. ¥R TR w2 W B HF T K

10. FATER T £ 5 3] o B R RSB

1.Uncovering Your Own Tacit Theory of Learning

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

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

6.Understanding Learning as an Ecological Process

7.Understanding Motivation’s Role in Learning

8.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

Sarah Kavanagh
RYRREARE
o EIVERIAFHRFFHAHHR
EMNERBERFA LR EHRFFRATA
HE A FEMAF LR OE L)
UWHELEFAF LR E K2 FR)ERFALR
¥ % 4 American Educational Research Journal 4 #7|
- KEXE
o URREWMHSETENELLLTIHNRI 4

Sarah Kavanagh ##% &%/ % R T K F#H & ¥ 4 & # 3%, & Collaboratory for
Teaching and Teacher Education W EEMEMEMBK T AF I EHEHFART AT A H
TYHEEBRTAFRHELRE (K-12%R) aFARR. AR ETEEFTEF B HITE
EXFPENEARMNERRFELER L, WWHRRBRE THEEL LS BB S. £ 7
BN 2T P FHBAFTAREALNIE, BYR(XEHFHAELE) P (AEAXE
F)EARHBTARYM PN EBEE R SRR RE 4 F RIS, WO RLERKAE(E
E#HFAREZR) . (HFHARXE) . GAmb5H%) . (Fizxkax) . (HhHF%
B)MACHFEHTHT) FWMA L, T EZFT (ETHENFEINZS EH: HITF0
FHEE) —F
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Professor Sarah Kavanagh 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."

REN (EHF: KYHRATRERS G LEEIHTR)
Communication through Social & Digital Media

FROT I R

1. REANY

BF AN RA R ZRAKET ANKRE AL T 7R R ERT &
## (TikTok) fn Facebook % BV & pk 7 A XKE B N ZEF v F T A, B 7TH2 XM,
B TELSY KB P ENEBEREIMERELNAREREREE, NEHMERLF
R E B E s AL,

HEFEAATF e EERS, QENEOE, BxEE RrEa%rm, d T8
BERWRS T ML NEREXRER, GUEN, KFEEFe LRABSHALEF,
GIRTRARMBEEREWIL, THEEERNH R, BRMYH, HHTETHEIEEEL
WEI TR AR F A1 3 B L Facebook 4L X 6 1% 8 5w 5 SR B RN
K, RN UEFHEERFHERRE S EEOILE, HRRGB AR A 55| S8R 4
CR B

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.
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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.

2. KPANA

1. MR AR b

2. RBfEESHEMERE R
3. BFHROEERER

4. HEBEAET 6 WET

5. AR HER A P IE H IR
6. A BEK T I RA L X4

7. R REEI H R E R EA N
8. B EMERELEH

9. HFEHEXMUL L E

10. A B HL R A AL R

. Introduction to Social Media and Media Theories

N

. Disinformation vs. Ethics & Media Literacy
. Media Literacy in the Digital Age

. The Evolution of Social Media Platforms

2
3
4
5. Ethical Dilemmas in Social Media Communication
6. Data Privacy and Security in Social Media

7. Impact of Social Media on Identity and Self—Presentation
8. Fake News and Disinformation Campaigns

9. Digital Activism and Social Change

10. Emerging Trends and Crisis Communication in Social Media
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Susan Moeller
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Susan Moeller ## AR5 TR S A%, Al A0 £ 7] T 1985 440 1987 F b T
AT, BRICEGEZAFEMNE-BERFEF AR R, AHEEEREKRSE A
RRBF O EEMFERREREFRGRKSOBA, BEREN “FRFNTHER .
EHZETETT, IOMPAZAT T X T B IR# E 2 B RBAE WK EAH A AT RA
B, #BRETTHLSEZNREFR, a8 (RAERGERBHEEREE) = (BF, #
HEAR) EXE, WHFEOFEAATLALET, W72 H B REE CFUR # R R
R

Professor Susan Moeller 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. [CMPA,
under Moeller’s direction, conducts studies of global media coverage of international news.
As an individual researcher, Moeller 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:

men

Political News in America™.
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