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1. THX

RE—: (ATHERIGHIRIE:ANBEANR. SERERES
H 505 3

Robot Perception, Localization and Navigation
FRIE: ATHB/MBAYR
L REA4A

RRBAENBHBABR, 8= AVLEA R G382 & R AU S AR AL 2
FARFANBAEZF. BHAK. FRE&R. SEREBEFERIR, FHEEN
BABREZSL (ROS) WM E B E. RERNEWR Y Z5ZE (SLAM) . FLBEA
KK E EF/, HEEREFIENBANK G LR AP NRINA, HEF 4 EEN
B
This course provides a comprehensive introduction to robotics, covering key
topics from robotic system fundamentals to advanced navigation and learning
techniques. Students will learn about robot kinematics, motion planning, sensing,
perception, and multi-sensor fusion. The course also introduces the Robot Oper-—
ating System (ROS), enabling hands-on experience in robot programming. Topics
such as Simultaneous Localization and Mapping (SLAM), robot vision, and autono-
mous navigation will be explored in depth. The course concludes with discussions
on the latest advancements in robotics, including deep learning applications in
robot vision and autonomous systems.

2. RE AN

L HL& AR
LABARIERS (ROS)
3HLBAKRS . AAFF 4
4. W AT B F T 5

5. W8 ARk Fo R Jo

0. REBIHAmL I RBERE
7. SLAM: 48k & o oL JF]

8. ML AL

9. B E F

10. FLEASF 3] fok R K B

1. Overview of Robotics

2. Robot Operating System (ROS)

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

5.Robot Sensing and Perception

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

8. Robot Vision

9. Autonomous Navigation

10. Robot Learning and Future Developments

3. BN A

v Wang
WEEITHKR

o FEHIFRETHAIRZANIBEALSE FZRLTHF
7 B ¥ T %t Sense Robotics LI FE F 1+

o E T AT G 5 3L R A 46 1
2024 SFEHBAT B KT ¥ H R RERAL

Wang HREFEEIFGRETFHATIRZNIEAS H 2888, FHIEE Sense
Robotics LW E £1E, A FZERELFETIEA. B EZ%. HEHNK Fodl 85 > E0
BWHR, B THAKEBELZZL. AR FE TBTHERINBARAR. EHFEEL
FRETFTHALRREFRATE GEMITL I-X 89—, Wang BIHTERHET A
T4 R BURTENL B A G B An 3T, shdb, ot A T4 b b A 5 63 A+ IRAZ 198 46
EE. MR B RANBAF . T EAAR FofL 8 3] 85 R, R 7] K EALEA Ao i
WEFE S TR EA . ISHE P LB, TEHRT HAEINBEAZL. B
2L, SLAM (F P 2o 5HEmE) « FLBEANK . NLBAFIFEA, FHLNATFE
FEHLEARS, UM AEL A ET#ES 2R, Vang BRAFFENFLT
BT B AN b AR R M K T LB AR, RIG5EA Y EDF Blyth ¥ EX
WIFE AN E EX BB ERN . o, IKET 2024 FENBAGFRKEYH A FH L
RARL, FYEML (IEEE BB ¥ 5 TREHMY . CIBEENBAL A LFERY . B
EHLEA S B 2t K2 (ICRA) FEFRHLBAL B 2L R 52 (IR0S) M &l £ 4.

Prof. Wang is a Senior Lecturer (Associate Professor) in Robotics and Autonomous
Systems in the Department of Electrical and Electronic Engineering at Imperial
College London. He is also the Director of the Sense Robotics Lab, which is part
of both the Department of Electrical and Electronic Engineering and I-X, Impe-—
rial’s cross—college flagship initiative in AI. Additionally, he is the Founding
Director of the MSc in Artificial Intelligence Applications and Innovation. His
research sits at the intersection of robotics, computer vision and machine learn-—
ing, driving robots and intelligent machines to understand and operate autono—
mously in unstructured, dynamic environments through probabilistic and learning
approaches. His main research areas include robot localisation, autonomous nav-—
igation, 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 under—
water 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

6
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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, IEEE Robotics and Automation Letters, ICRA and IROS.

WEZ: (ATE®: NMBFIERRRSR. WELe 5
SA LAY

Machine Learning for Decision-Making and Optimization

FHRTE: HENBFE/ALE

LREBAE
RITRBENERIEES . AEF T BAFIURDBENEFEN A EEAR, §&

N ARG NI B SR AT B . N AR = R AR H(MLE ) 5 oK B 36 1 (MAP ).

BT S X, EEFIE5LEREN. BAFT. URAIETEEBHNEEEL LU

. F AT TR EF N A TFRELAE, RIS B e, R AT &

AT 6 IR o 6 4 Bk R R34 RS Fo i AR R

This course provides an in—-depth exploration of cutting—-edge topics in machine
learning, online learning, reinforcement learning, and the Internet of Things
(IoT). The curriculum covers key concepts such as Maximum Likelihood Estimation
(MLE) and Maximum A Posteriori (MAP) estimators, hypothesis testing and classi-
fication, multi-armed bandits, reinforcement learning, and the management of
large-scale computing clusters. Students will also learn how to apply machine
learning to enhance cybersecurity, including intrusion detection and defense, as
well as how to design intelligent systems and optimize decision—making in Al-
driven IoT environments.

2. REAH

1.MLE / MAP f&it2
LB a2k
.45 3] /Bandits 1
.4 3] /Bandits 2
CEAFEA 1

CHERAREF A 2

EER G/ UTE SR 1
8. & IR 4B A/ i A 2
9. W & %A LB F
10. AT db B B9 4 Bk B
1. MLE / MAP Estimators

~~ O B W

2. Hypothesis Testing / Classification

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

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

3. HBNA

0. V.
FREMEEKRE

o FHAMBEAYEASITENIEZHF

® FNHEAMEAY Cylab a5 BAF T TG K R

o FAHMBEAFHTEINMNFFROKGSHLLEZELFR
il

® LARRIKFAEME TSR KNEHIR N L ¥4

e A58 FIREMHa (IEEE) WERLR

0.Y. B & F W EAMEAF R G IHEN TR R HIT, 5 BT CyLlab 225 RAFF I
FRegtoe B . B R HNPFFRA SRR AR NFRNE., fERERE.
AEBERMIHFILZ2FTEEL TEETR, ZITRUEARNE R AN BT 5 L2 2%,
0.V. BN BT L JOREFARERE TR RRKOFEHR L LF AT LR EAR
5w FTEFtha (IEEE) (&R R, KA T M A fo TR RIOR N B 2 st folE Br
LAY

0.Y. is a Professor in the Department of Electrical and Computer Engineering at

Carnegie Mellon University and a core member of CyLab Security and Privacy
Institute. He also serves as the Faculty Director of the Software and Societal
Systems Department within the School of Computer Science. 0.Y. impactful work in
network science, wireless communications, and IoT security has led to the opti-
mization 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), under-—
scoring his significant contributions and influence in the fields of engineering
and academic research.

REZ(UENFEATEG: BEFIEARETAERN
i

Data Science: Machine Learning and Natural Language Processing
FHIE: WEHNBF/ATER
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1. REN4A

WBFE N fnE RiEE LB H ML BT, FNBFINATFERAEEAE, &

BEHDTAIERIBHNE AH#Y. ARBEAANETHEFIHFaMEZLE (NLP) &
HATEN G L E T, B YR AE AR Python E S A B RN HELIES XKOWZ 4.
WRNRELR. BEFE. XAHERIE L, BFRANEROT. XAHEL T AEHE
FHIE NP 24, HEAMNBFIEARTHER MG ITE, BIRE, FEREELTH
RERXADITRG, XFERTE. THEFETON. BLARENEREES. RERH
LRV G, B AN RKREG AL BERFE5IET ERGAT T R,
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 introduc-—
tion to the foundational theories and practical applications of machine learning
and natural language processing (NLP), with a focus on building efficient data
handling and text analysis systems using Python. Starting from programming es-—
sentials and data preprocessing, the course advances into core NLP tasks such as
sentiment analysis, text summarization, and topic modeling. Students will explore
how to apply machine learning techniques to real-world language data, optimize
models, and evaluate performance. By the end of the course, students will be
equipped to build intelligent text analysis systems that support credit assess—
ment, market sentiment forecasting, and data—-driven business decision—-making.
Emphasis is placed on hands—on skills to prepare students for careers in AI,
data science, and language technologies.

2. KANER

Lg%k, B8, ZEMF. ENKLERX
.54 FH, Pk BF. 1/0 E5F
BRI, B, BE. T—1. e
CHRIEE A

BE S

XA E

NE R AT

PR R BIEE . M AAEAT
CEHMEE AT EAEAE: LDA
10. JfI T 1% B AT 19 80 B8 o S A A

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

(98]

N

N e e I =) S U, B SN

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

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

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

P. H.
BT K ¥

At A F AR B

RE 4 1% 4 52 B 78 R ok B S AR,

% B2B P HAETF & CaliberMind HIEH F K
Quantheta Y EXKER 46 A

M 14 FFRRITL LB EER
FTREWIRBFEAAES

o A LE B &SR R Fu 3R o4 AT B A T

PH #ZBEFBLTAFHERFHT, AT XN EIYRIET 4B IEELF
fir. [ et AT R E RO KE R, MIFERRZERARMERE= AN &5
R ER. WL, iR EE BB F P HIET S CaliverMind HIEH % K fo b a4 3
A28 Sentiquant BEXAR 46 A, P H HF WAL 14 FEFHETL LTV EHER, F
BREIRBFRIAEA, KRT EERBERM R ZEITFHE2 TR, 1R
FARBERFTUNE =M FER T , (EEIT AR E T TR RKE? ) .

P.H. is a professor of data science at Columbia University. He earned his PhD in
financial engineering from Stevens Institute of Technology. He is also Senior
Vice President for decision—making at Publicis Media Group, the largest adver-—
tising and communications group in France and the third largest in the world. He
is also a data scientist at the US-Based B2B customer data platform CaliberMind
and the co—founder of Sentiquant, a financial data analytics company. P.H. has
more than 14 years of professional consulting experience in the semiconductor
industry, led consulting projects in excess of $500 million. He has published
hundreds of papers in the areas of software system design and data analysis,
such as Leveraging Social Medial to Predict Continuation and Reversal in Asset
Prices, and Can Sentiment Analysis and Options Volume Anticipate Future Returns.

REE CATHE /: AAEKET G ILE S I RA o oy H kb
)

Algorithms for Big Data

FHIE: WEHNBF/ATER

10



S CIEL $A4F8 & iR i
o @ikl A d i Aan

INNOVATION BEYOND BOUNDARIES

1. REN4A

RREBRRETHEEREFES AL R FOZOER, AEFB. BRI E M1t
HHE, RAWREEEE. FENEFE. METRESRAEHREEELENH. BE
H—F5 RFAEARNEBNBF I ZHMEA S INR AR ATNE (GANs ) , EEREZWE
W% (DNN) . BERMZML (CNN) . #H)TaE M4 (RNN) DLEZ E# (Transformer ) %
FRBEMYREIES A, A E AT EAAR AR E R . AR TR G A
ST, FARE LN EGHEA Z 8] KRR HLE N RGN E, M TR s
RABFN . FPESESE R R, BERMERERE BIOF L0 5 AL 6k

This course explores the pivotal role of algorithms in the era of big data and
artificial intelligence. Starting with foundational topics such as game theory
and linear programming, it covers key algorithmic techniques including online
computation, multiplicative weights, gradient descent, and backpropagation. The
course transitions into machine learning and deep learning, introducing both
classical models and modern architectures like Generative Adversarial Networks
(GANs), Deep Neural Networks (DNNs), Convolutional Neural Networks (CNNs), Re-
current Neural Networks (RNNs), and Transformers. Special emphasis is placed on
practical applications in computer vision. 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. KANE
IR R A R

2 BMEHRE Mk ik

3. ESF N 5 B AL IE

4. FHEAEE GR AT E
SR ik BT AL

6. Rl % 4% 5 ik 1 AR

T HLE S I EALG A Rt W 4
8. VR 4 P 4 5 AR 18 45 P 4
9. fEE M Z W % 5 Transformer 44!
10. THE ALK & 09 R EAR R Ry A

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
11
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9.Recurrent Neural Networks and Transformer Models

10. Deep Learning Applications in Computer Vision

Xu
EmERYE WHENMFRLESHF

2 mE R FH BRI R A R E (STOMA) f 3T A
2020 4R B F B S K

2019 4353 ACM SICecom B X %, %%

the Games journal ¥ %s%

= v 2022 4 IDEAL $(4E 2 ¥ 4 Bl A WA R % 2 —
ST e R kR B RO E R R

Xu & ¥ g KF I ENAF R el T, ARV BREEREEE (SIOMA) EHE. fsf
REEANBEFINEFF, Q3N S REBAKR I F I HE, UWEAHER ML Fikik it
W3 Wl A LB S At A AW ER KB X, HHEAE ICML. EC. AAALL
[JCA FMALXWHNFAREF X GRBRFEZRLZR. WNHERET ZALT, B
AI2050 Early Career fellow. IJCAI Early Career Spotlight. Google Faculty Research
Award. ACM SIGecom Dissertation Award( 22 % ). IFAAMAS Distinguished Dissertation
Award ( B ) AR Z N EA XK, il TAER 2] T 2 /ML 8 IR 35, 8.3 NSF. ARO.
ONR. Schmidt Science #7 Google Research,

Xu is an associate professor in the Department of Computer Science at UChicago,
where he directs the Strategic IntelliGence for Machine Agents (SIGMA) lab . He
studies the economics of data and machine learning, including designing learning
algorithms for multi-agent decision making and designing markets for data and ML
algorithms. Xu publishes regularly at leading machine learning and computational
economics conferences, and serves as area chair or senior program committee for
premier venues such as ICML, EC, AAAI, IJCA, etc. His research has been recognized
by multiple awards, including the AI2050 Early Career fellow, IJCAI Early Career
Spotlight, Google Faculty Research Award, ACM SIGecom Dissertation Award (hon-—
orable mention), IFAAMAS Distinguished Dissertation Award (runner—up), and mul-
tiple best paper awards; his works have been generously supported by varied
agencies including NSF, ARO, ONR, Schmidt Science, and Google Research.

12
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N (=4 . N \) ) <
WEAL CATE: BEhBREMITENEFEI LAY
Data Analysis and Machine Learning
FHTE: HHAIE ALY
1. RENHE

ATIE R GHERFCERALEE R IR BER FHR A TR TE, RiRE
AV AR . AT B AR R0 TEERAR, WAEE Python 4Rz fkal. HIE AT
551t 77 ik BRI 5 R AR SR AL HE L £ n AT S LB X B PR AN Scikit-
learn TRE, WEFI 5L EBFINWE IR, DRBENY T (BHFL R RAKE
5 Q #3) MEEF (CNN. RNN. GAN) Wy p il IREEEE N G LR S, FFEEE
Boe#t Al BEARNATHEHR. SRVFELERERR IS ®
Artificial intelligence and data science have become essential tools for pro—
cessing complex experimental data and scientific research. This course provides
a systematic introduction to the full workflow from data collection and analysis
to model deployment. Topics include Python programming, data analysis and basic
statistics, data visualization and handling large datasets, multivariate analysis,
and fundamentals of machine learning. The course further covers the Scikit-learn
library, classical models for supervised and unsupervised learning, reinforcement
learning (including Markov Decision Processes and Q-learning), and deep learning
applications such as CNNs, RNNs, and GANs. By integrating theory with hands-on

practice, students will develop the skills to apply advanced AI techniques to
scientific research, experimental data processing, and complex system analysis.

2. KN

1. Python 4572 %t
BRI S ARG
CBETAE AR BEE
AR
MBET TR
6.Scikit-learn

1. WEF IR AR

8. KB 3 K& HAEA

9. BAF: BRI ARAKIE. Q¥
10. B3 : CNN. RNN. GAN

[ e L OS E \ S

1. Introduction to Programming in Python

2.Data Analysis and Basic Statistics

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

6. Introduction to Machine Learning
13
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7. Supervised Learning in Scikit—learn
8. Unsupervised Learning
9.Reinforcement Learning

10. Deep Learning

3. WAL

G.R.

FRAHE T 2P

REETFRMEREGHR
REBETFREETRATAT LA
REABETIFREEZTHARAE T MR NAFEHAFA
MSEBTHEKRERSER

B F 43 50061+ %) sPHENIX 4|5 & A 2 —
Member, Annual Rev. Nucl. Part. Phys 3 ZE R 2/ R

G. R. #3% AiE = 5048 Kernphysik B FTIRFHE L #40, T 2000 & 9 FAERMNZT
ARFOIMNREEIFRNERES T/, AEEZ AR F I E. ZRAERTRK
FHEI¥REFTHRAF T MR NAKEA T A, WA LHEE CMS & T HRE
ReFEE, ETWE LKL sPHENIX i1 %] % 5 A; Member, Annual Rev. Nucl. Part.
Phys f#E % 0 & SR 4
G.R. joined the Heavy Ion Group in the MIT Department of Physics in September
2000 from CERN, where he was a Scientific Associate. G.R. currently serves as
the joint leader of seven research groups, including the Massachusetts Institute
of Technology Heavy Ion Research Group. Additionally, he holds positions such as
Chair of the CMS Heavy Ion Publications Committee, Project Leader for the quantum
physics experiment sPHENIX, and Member of the Annual Review of Nuclear and
Particle Physics Editorial Committee.

RN CATE REEEENEFFHN D

Machine Learning in Biomedical Sciences and Bioengineering
FRTE: ATE@/ENEFTE
1. REN Y

RS T R T A I R oy TR R R R AT T TR R A
RARE, A RUNBY Ttk R, B, BT, AN
Yo, VTR A LR SR E. NIRRT, RATHHE A E R
Fo TR ERTE, BAHLE Y T e AR AT 4 . R E AR L A
WRHLE S T A TR Y. RELRN, FEARG LN ES AN T
TR LR, 0 T AL ] T T LA B AR % . AR B AL
3 AR TR, SRR T A A M TR S 4, A KRR B
R AT,

14
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Join our 10-week Machine Learning course focused on applications in Biomedical
Sciences and Bioengineering. This practical course bridges the gap between theory
and real-world application, giving you the foundational knowledge of machine
learning, including its principles, operations, and the execution of algorithms.
You’ 11 engage with both mathematics and coding to develop and implement machine
learning solutions. Starting with the basics, we’ 1l 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’ 1l be able to look at issues within the biomedical and bioengi-
neering landscape and determine which machine learning tools can create effective
solutions. If you’re keen to add machine learning to your toolkit and apply it
to the dynamic areas of biomedicine and bioengineering, this course is for you.

2. K#NE

L ATH A 5 Az 3 B 7
LB EEUESYY

3.4 METEF 4R

4. 4L EE A

5. fH A W BB G £ B R

6. FMEF G EMEFFH

7. R AP %

8. B 1 4 P 4

N AT

10. Transformer AR 5 24 oA

1.Core Mathematical Principles Behind AI Models

2. Supervised 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

15
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Choi
HEETER

o WEMTHR ALY TAEY KL KT

FE T 2B R F A A g 8 46 A

£[ Zeta Surgical (MEHILEASRAIEAR) AEA
FEET 2R RS WAL T f

W% E T B A L AR £

F - RFE EFRTEEEEARGN BN 2T —)

V- SHALRLIEREEY L GEHFYYARGHELE LT

B
2

Choi B ARKFEETIFRENMTERANASHR, AHECTEE I FREHE
FRERIHNREATA. FAFEEIFRLUFAMANLL LR FA LA, thE4H0
BN B A7 T I R AR F AR B Ao 77 %, AR T 0 2 BAT MR o A0 P S0 R AL, iR
I W] R SR v B o B 4 e 68 Au BB M R A B SRR AR T 2R T ik, FRIR S T
Elfras R e LR FLAFEN. Hit. WE. EMFPRFESTERIAR, BRAHEF
FHEfE, HRFATRREAMN LA RME T BEMNHEM. Chol AREMWIMAABEER
EREANEFTR-FRANERELO BHEAR . WHGHEEURERARA G REFD
.

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 chal-
lenges 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 in-—
ternational 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 ap—
plications. Choi’s current research interests are primarily focused on biomedical
engineering, specifically non—-invasive devices and microtechnologies, brain drug
delivery, and the diagnosis of living tissues and pathology.

REL(EFIREATHE: BilECaeTRItEETL
HFED)

Brain/Machine Interfaces: Artificial Intelligence, Signals, & Circuits
FHAH: BFIE

1. REN4A
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TEARRERT, FAEH I NWH D (Brain/Machine Interfaces) 44, F¥J AL
B (AL) Al ¥ X (ML) fn B HATME AMGETHE . REE R HEEIAMN
Ew . MAAREWERIA, MERANFERELXALEE. ILEF I RETAIETE
WA B RAVEMRE ARNET. LR RERNEF AR R 2T FARMRA, £
AR FEAENT. WHEDFHATERIEAREMATHE. Aabw Foik, et
FEEREE. Wi, FEXRFIANMEMERGHEREE, THEMZEZR AR E
FEEERNNRY Sz @E LE#EER. ME, REME BB D &5 RHEMEA,
B3 FRNRBAR (BEG fig & B . EMG AL . MEG fusk B DA K& F RN 7% ) 5 FEN
REAR (ECoG L ERE) ; RARXRFAR (HMARERAER) . EXBH 2+, BRAVHE AW
BATONMAR KRR GZEENEMATIEGR/VBEFIHEEESAE T . &E, R’E
KRR AL DG R B R S BT, N B BB R E W EER RN Z N F =,

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 1in
brain/machine interfaces, introduce the broad set of applications being explored
for these technologies.

2. REANE

L WAl o

2. ATHERGNEFEIT TR

3. MO FNESLERE

4. Ml O H AR A 0

5. MO ERATIERSIEF N
6. EFRMBE R D XA

7. EF AL RIALEE O BR

8. Ml MWESE. BESRA

17



T CIET®A&FARLRAMGT I
E() BIEARAIATERAH

">~..:.'s=’r INNOVATION BEYOND BOUNDARIES

9. HAMHFURIETES R &M

10. FdlsE o AR RE 5 AT fb it (E A

1. Overview of Brain/Machine Interfaces

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 Inter-
faces

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. HHENA

N. B.
FEHEI¥R

o E T T A T R R 4%
AR N L K HT
BEAMNIAFEASHENIRZ FHE
BN TG EFERALE G A H Ak 7 A &GS HF 1T
_ RPN T €

= o W ME g EIRRETE (LOCUS) 5 EIE T ¥ f & A
o UHBHERBIVELELE., ZHYEKW A

N.B. F 2018 4 N7 B 3 T Pr, (LA TR, £F TEFRBCELR MRI).
ANTE G GBS KB/ B AT U RS T A AR AR bh 1E 42 & 3% 13 # AL (LOCUS )
FENFEEIZRATA, AT EFHRFETFR. FEEI¥R. RRAAFFRIE
EFRI LR S G ERAGIRATE . il RMIE EFC ¥/~ % B/ 5 & R4 4
INAATEER, FHGFEALE ENERITE. A5l R4 P 5% 5E 0% A% Wi
. NB. HZBREMMAFE R0 RIKBYEFF LI, MEERERAERELATE
AR A Aol 4 A, ¥ 7 R A S AT B B ST R TARUE, S LR AL T B3E T A4k 3
feNE] Visualize, B e, MEXHHAE T, M5 EMRGIEEE R 5T & folk B b
SRBEHIE, B XS EHARANE Reactrix AE~ A AL 4. 2006 F, hEHEFA
R, RABERBAFHRFEZRENATA. B, B HRAATLBEOIEF LA THES
L T R R AR TR, MBFIEET SR EREFEFANNA, UK
B ATE @R AREENFF R MAT LRI RS BRI, MrER L EE A MR
THEBGEHR (—ANDAABREFATTE ) T HLETEEER, FEHERBAY. Fi
KEF. SIFRE. BEAR. MAF. AERGAFE. BRETFRAETTFET SN
198 AR BB 5T A1

N.B. joined Imperial in February 2018 as Associate Professor of Bioengineering,
where he specialises in medical imaging (with a focus on MRI), artificial intel-
ligence and machine learning, big data/data analytics, and signal processing. He
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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 Im-—
perial Artificial Intelligence Network and the Computation, Cognitive, and Clin—
ical Neuroimaging Laboratory. N.B. received a Bachelor’s degree in Physics from
U.C. Berkeley, and received his Master’s and Ph.D. degrees in Electrical Engi-
neering from Stanford University. He spent several years as a software developer
for metrology company Wilcox Associates prior to graduate school, and co—founded
data visualization software company Visualize. He returned to academia in 2006
as a researcher in Stanford’s Radiological Sciences Laboratory. His current
academic interests include the development of novel pulse sequences for magnetic
resonance imaging at ultra—high magnetic field strengths, the application of
machine learning to a variety of problems in medical imaging and healthcare, and
the promises and limitations of data, artificial intelligence, and related tech-
nologies in the biosciences, healthcare, and other industries.

REN IR TR FREH I EREH R A G HIRE A
BT ED

Machine Component Design

FHIE: IRIE

1. REN4

ATRAR I T B K AT 0 LB R B IAE R ey 2 e R, R F R KRR B A
WARZ —. X AL T 30 77 R AATBHAE, I e vl 75 K/ i 8 7 A SR #5832 3.
TRV @RIV R A B R AF R A SR A AR A k. £ 523
W EFNITIRE, KRB Athah. 8. BK. R, BEE. Hlai. #. 84,
AT T FA R FM AT T,

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 pro-—
vides a survey of concepts in power transmission, gears, bearings, lubrication,
clutches, breaks, shafts, screws, load analysis, fatigue, and material selection.

2. KFNE
L B AL
2. AU g, Bh. sE. BK
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0. Bz HH%

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,
ear Types

Rotational Motion — torque, velocity, work, power; Power Transmission —
earsets

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 mate-—
ials

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

0. New Powertrain Technology — vehicle automation and electrification

3. HVAH

D. H.

~REAGEAF

® FHHMBRAY IR IEL L HF

® (MU TechSpark T2 LI%E 3 If

® U{LfEF W Chart Energy & Chemicals ALK TA2F
® FAHREMmIE T W AR F 4 K R A &I AR
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D.H. X IAEMT RN REMEAY, HEIRFEIRIEE VLG AT, HASHH
B B A Z ST E Maker Ecosystem, Bh4h, D.H. 32 RHME K TechSpark IR % i
SER/HELY. XEIBRHENAER, BRMEENAERERLHBRSE, UK
MHEE ARIHT N PE B R, NS E fo STEM G K BBl T EZE STk, D. H. #hsf
KA A DATH. FUMIE. TREI, RELAHATFLLBRRESMNKE SMH,
DR B HZEAR SR ERIE TR M A, D B it Bl oAl 2 T AR A R AR TR g
AT R AR

D.H. is currently a tenured professor in the Department of Mechanical Engineering
at Carnegie Mellon University, where she leads the new Maker Ecosystem project.
Additionally, D.H. serves as the chair and director of education for the TechSpark
faculty committee at Carnegie Mellon University and is a member of the American
Society for Engineering Education. Through her active participation in various
organizations and committees, as well as her dedication to education and inno—
vation, D.H. has made significant contributions to promoting technology education
and the development of STEM fields. Her research focuses on 3D printing, mechan—
ical 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.

WRNL (RFETE: PFAS EHBTRAWHSEEE KK RE
FAETED

Water Treatment and Sustainable System for Water Resource Recov-
ery

PRI FHETRRHENY
1. REANZ

W B BFARMALIEEREA, BRANEHICE N BFARRARE FIR. A0iE. Bk
DB A B SR U . FabAna s &, 3 2R FIMT 5 TR, A4
TR HAREAR G BEAREFIHEARNEE, AKTRIGETRE T H 0842, 5FE, B
AEBOR. EMERANT TZOER, WETASEALENE . TAETEHEKA
k.

How to efficiently, economically and environmentally friendly treat various types
of waste water has become an urgent problem to be solved worldwide. Biological
method, membrane method and other high—-tech are widely used in urban and indus-
trial water treatment due to their advantages of high efficiency, energy saving
and automation. The development of high and new technologies such as biotechnol-
ogy, nanotechnology and information technology has opened up new ways for water
pollution control.

2. AN
1. KBRS £ B4 AL
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2. A G AR F

3. AKREALEAR

4 TTRAREEEAR

5. B

6. R bR

1. AEMEOREES A

8. BlkimRM. Aw)EiTh
9. BARAMAIEEA

10 ARA AL B AR (R T %
1. PFAS. Plastics

Water Chemistry. Water Quality

Softening

S N

Coagulation

wn

Filtration

6. Adsorption and Oxidation Technology

7. Modeling Biotech

8. Wastewater Solids Tertiary Treatment. LCA
9

. BiosAdvanced Oxidation

10. Alternative Drinking Water Treatment

3. #HB/AE

I.M

OE 3

o LAREFFIEFRHK

o XEMAF¥2X 152 BAEXUMRUMTESISMhREX
o EEZXH¥RIIERMFESHITERME

o ZHERXMFELXIELRFE

T M AR £ F 2006 44815 Wabash F B A M (3E1E) F 54w, JFAE 2012 440 2017 4F
ARG FREEERE LR (K5 TR L F. s x £ T X EM LS
PAREARAZEE, AP T AR EMEE N Y. I M L AFR T ELE S TH
BEA A F ARG R BBt B R B9 BT T B R T A e BT BOR SRR A A AR AR 1AL, 4%
Al RAEAMENNETTE., T ML O X BEETF TR . JORBOREIIF R

J.M. received his B.S. in Biology (in French) from Wabash College in 2006 and
his M.S.and Ph.D. in Civil (and environmental) Engineering from Carnegie Mellon
University in 2012 and 2017, respectively. His research focuses on the interac—
tion of microbes and nanotechnology, particularly the effects of nanoparticles
on microbial communities. J.M.’s approach combines environmental microbiology
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and nanotechnology. His current research focuses on the development and appli-
cation of new technologies to assess and solve environmental problems, particu-—
larly in water and waste treatment. J.M.’s research interests include environ—
mental engineering, the use of nanotechnology in the environment, and the mech-
anisms by which microbial communities respond

2. ERK

RE— CARNEY: MEEFRAEEXRRGAXTHHR R
Y
Introduction to Personality Science and Research
PR NHEE
1. RENHG

AP BA LV R A R A E A e IR R E S ABRE LB TY
MEAE AR BN EEA R AENFAHRI, RPN R, AHENEEER, T8
ML EF SR IERREY, RNOBFERASCEFHEERZLEA, I RHFR. =
WS, FHFEIE A RARFRENT L E.
What is ""personality""? How can we scientifically study and measure it? To what
extent do biological, social, and cultural factors shape an individual’s person-—
ality? 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. KN4

L A#CH S 5 R 7k
2. RAAERE B A B 4 A
XA 5] A AE- 6 U A
ANAEIE 1 5 AR &R IA

5. mEMFEE

6. WEFHHF-FHHEE

1. ATAHFMER

8. AFFHMREENRRE®
9. #H4hmEE

10. AMCHE ¥ fil A5 N A

1. Introduction to this course

OOV

2. The Trait-dispositional level A
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3. The Trait—-dispositional level B
4. The Biological level

5. Psychodynamic—motivational level
6. The Behavioral-conditioning level
7. The Phenomenological level

8. Social cognitive level

9. Integration

10. Future directions

3. /AL

V. Z.
RERKE

® FAIRRNFICHFR G HF
® FERIRAKFAM, KB FEHFRELRE
® FANRAFOHEFTERRHREE
e RSN e =S AN R
® Google it vy o B ¥ X
® X E I A B R b Ak R IR SRAAGHE R S
® EH (RAKRGHIER: AAME BRFRTHY FOHEF
Sk

V. BFREERRFICHEF RNE G HFR, WHERBFAFHOEFE ¥, #R
EAFELLS I KT, KEALESHFE. WERE L TRE, €3 2020-2021 FH3%
R - BBEERAT - ZEEEBEFAS. 2018 AT A0 2016 F£0 R ZAM
FHT MG, VL EBREFARTARE, HELZRFAMANEETE, GHAE G0
B2 5 ABHEY o CEBECEFY BEHR, UK CABSHLNEFRE (ASC) ) BE
W, b, VL HREFARLERTZREER L R MRERE S E28F X
Z My “Attachment and Social Rejection: The Role of Individual Differences” , DL
KM & — e & %8 “Impact of First Impressions on Interpersonal Relationships”.
WA Ed Y ¥ ARELE, 4o (Risky Decisions in Relationships: An Empirical In-
vestigation) , XRAMKBLG KGR MR ZIATTENR, #oH T A RGN L E.

V.Z. is a tenured professor in the Department of Psychology at Cornell University.
She holds a Ph.D. in Psychology from the University of Washington. Her research
interests include social cognition, attachment, relationships, and social rejec—
tion. V.Z. has received numerous honors and awards, including the Lenore Annen-—
berg and Wallis Annenberg Fellowship in Communication (2020-2021), the Outstand-
ing Advising Award (2018), and the “Most Admired Scholar” designation (2016).
She is widely recognized in the academic community and serves on the editorial
boards of several leading journals. She has held the position of Editor—in—-Chief
for Social Psychological and Personality Science and Frontiers in Psychology,
and has served as an Advisory Editor for the Journal of Personality and Social
Psychology: Attitudes and Social Cognition (ASC). In addition, V.Z. has published
many influential papers, including “Attachment and Social Rejection: The Role of
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Individual Differences” and “Impact of First Impressions on Interpersonal Rela-
tionships.” 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.

RE= GAROEE AR ¥ AR BSELBI72 H W KB
i 247 )
Human Brain & Mind: An introduction to cognitive neuroscience
ER I CHEY

RENE

Wk bR AN I R TE sl R A, A 1D R BRERERN
RPN Z AR T AF R ST, AT AR B AR S, BEAAT F
B MEE. St R R KRS T KB MU REEAREEEER T . AL kR
RATHREFRAMAEE N H, HiE Ao ik 4 EEMRIE W8 Ko HUH &6 1
WAk, W—EUXK, Amﬁﬁ%ﬁ BBF A AN S, RAAFKES, Y
X R R AR R RER KR EH AN AP T #.

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

people to a large extent.

2. REANE

L RKAMAWEREFZ— & HFIHEMN

2. FEEAENNBEHER I

3. MEBEAMEMNNEEER 11

4. BE. MAEBENMEBMESEER 1
5. BE. ATAEBRENIHEMSEER 11
6. FEARFEF AT A EET BENDH |
1. AR AEBER A AR 5EFT BEND R 11
8. HHEMA HA E A MBA M X I M
9. BKE BEHENAE B
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1. The mind as a digital computer

2. Thinking as modality-specific simulation, part one

3. Thinking as modality—specific simulation, part two

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

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

8. Situation models with or without simulation

9. Bodies and minds affect each other

10. Expressing thoughts with the hands

3. /AL

D. C.
RERKE

FERRRFCHEF LG

R E N L %W?%m@M”ﬁﬁi%ﬁiﬁﬁ
ZECEF S 2015 FEABHRE T
%IN@MAwﬁﬁﬁmﬁmﬂﬁ%ﬁﬁgﬁ
Frontiers in Neuroscience &|F %

Frontiers in Psychology &l %

® PLOS ONE % R %%

D. C. ##% 7 Oberlin College Tk T &i& X ¥ fu F SRR JE M F + ¥ {1, H 7 Massachu-

setts Institute of Technology %% T W5 A& f i+ ¥#1r. F{E Cornell Univer—
sity ARKRR, CHFREZFAFOHOEF R EERAREZZRS. WOFRPR
EE XL R SR F # S AR, D.CHFES T 100 2 BFAXE, it
FMHIF| (Frontiers in Neuroscience & F 4%, Frontiers in Psychology &|F %%, PLoS ONE
FRGESF) WRBELRR, HELRSINAYF HRALEFF T Language and Cognition
WA a4 %E, ZHTIEE T ¥R PR AR RGN E R, HEROFR R
JTEMFARG RS,
D.C. completed his B.A. in English Literature and Vocal Performance at Oberlin
College and his Ph.D. in Brain and Cognitive Sciences at Massachusetts Institute
of Technology. He currently holds research associate professorships in the De-
partment of Human Development and the Department of Psychology at Cornell Uni-
versity and the Department of Psychology at the University of Chicago. His
research involves the ways in which language, culture, and the body work together
to shape mental processes. D.C. has authored more than 100 articles, and he
serves on the editorial boards of seven journals (Associate Editor, Frontiers in
Neuroscience, Associate Editor, Frontiers in Psychology, and Academic Editor,
PLoS ONE, among others), and was the founding editor of the interdisciplinary
journal Language and Cognition at Cambridge University Press.
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REZ (HEF: N XA RER T HRE
An introduction to Exoplanets and Cosmology
PRI WEF

1. RENE

ZRENABEZ-EA-ZAR- A AW BKFHEFHEA TG, GENEFENE L

MR R E R LI S B AR SR R T A Ot YR R AR
BETL (ET) Y. SR EE, FENERDZREZSHERFHBK. ik
BERBUKAMAR S, $T6% TN FEH ARG EL S FaE,
The course begins with the Friedman-Lemait-D.R.-Walker inflationary cosmology
model, a brief introduction to the major epochs and discoveries in the history
of the universe, a review of the Big Bang model and its particle content, and a
discussion of the main components of the current universe, including visible
(baryonic) matter, dark matter, and dark energy. Students will be able to better
understand the expansion, acceleration and redshift of the universe, so that
they can predict the future evolution and fate of the universe

2. KANER

. KEES5FIMTEER

2. RIMTERNF i+

3. FHBKSATER A, TERNTE
4, FHAR; FHFAY;, HEEZHE
5. MARERATRE;, BUAQ5 LA FH
6. BEMIER; FHFES

1. M. BRE. WmEBK

8. EZH. pettwsk. 5l hER

9. FHMEER; A%

10. FHARSHE; FK REEhs

1. Theory of the Solar System and Exoplanets

2. Methods for Exoplanet Detection

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

4. Composition of the Universe; Cosmological Redshift; Friedmann Equations

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

7. Dark Matter, Dark Energy, and Accelerated Expansion
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8. Galaxy Clusters, Rotation Curves, Gravitational Lensin

9. Cosmic Microwave Background; Thermal History

10. Event Horizons and Curvature; Inflation; Primordial Perturbations

3. HBANE

S\ HF A

SR A N B Fo b P R 4

SR K+ 7% B 5 BT 5
RAERKFRRAEL L L)
CHELRHIARFELNERAR. BRFRR
AR A B R

o URWZHRER2 W) HTFHREMFX (Vidi grant)

E.P. #RER TEMAF N HFAEBMER . SIHFRFS A RF R0, £F
WNEFHEFE. ETH®. TEB SCHEFTRNTE, BEERBK. KREEH.
FEBKERF AL, G TR AR EFRWEL W L) AR TAFH TR
BRI ARFEBNERAREGRAER . AR AR EE RN RIREAEZ TN
Wz RREFAMAL, FEEFRFRRTELT) ZPMH.

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

N

REW (MAHKF: BEVEF LR ITEEN BT E T %)
Numerical Models, Al and Machine Learning, and their Applications
FRIE: BF
1. RENA

AR T AT EHL_E A Python/Mat Lab sk iy 3k (8 A A Fudfl 55 5 3] th 7] 7.
AR, HFERAENFHEEYNRR v 5 AT ER B XA, BAET7 i Fo AR R

i, REMSIEBRA, HEAEEINE, BER RS URERREES . RAITE
ENBTATERER, FHARNEF, WENLE, REFPFMR.
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
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from analytical models, the history of numerical methods and modeling, key con—
cepts such as discretization, interpolation and curve fitting, numerical differ—
entiation and integration and basic stability analysis. We offer a brief intro-
duction in Artificial Intelligence models and in particular Machine Learning,
neural networks, clustering and decision trees.

2.

KANA

L B AR 5 = X

S v N

wn

O oo a3 O

4.
5.

6
7
8.
9

10.
3.

Gy 5 R AR
HAE R R

. wA&NE. Mg ENFLS
YA (ODEs ) J ST L 2443
WL % 3 Fn A T4 b

B 0 Gt 7 ik

8 7 5 24 & FO
BAEEAR TR G Gt e SLFT R A
WA 7 % AR BIATUR A R A

Overview and Definition of Numerical Modeling

. Concepts of Linear Equations and Matrix Algebra

Principles of Numerical Optimization
Interpolation, Curve Fitting, Differentiation, and Adaptive Integration

Ordinary Differential Equations (ODEs) and Practical Application Examples

. Machine Learning and Artificial Intelligence

Statistical Methods in Numerical Modeling

Time Series Analysis and Forecasting

. Practical Applications of Probability and Statistics in Numerical Modeling

Applications of Numerical Methods in Various Fields
HBN4

A.R.

HWHEAY

® EHbLL T A F G N KRBT

® NASA X E KT KPR R

(T £ B AW 2 1 B 4 BR 0 (AMOC) A 5% 48 B, B

¥ 3% 5 fn 3 E M Bk B A NASA 3 7 A % o A ) Bk
FTE 2

o S 5-ExEMMAEENAWERTEAE
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AR BB L T R IR B G B R A SR, W 1999 FRBMH T EAMN T
RS BRI S A TR R 3 T SO AR R (NASA )R A48 K =4 58 P (GISS )
IR JLF A . GISS & NASA By Hu3R K FH ARG XA B0 TSI BT, S B4 bo T K 5 My 3R
— MR HRE WA ABRCELRRENEG K. BEARENR. AREE. #R
S5 TR THIHFEE S AR T4 0E, RO T B AN F AR IR F AR X E K
HRZE R AT —/ NI N An )R 5 BB 8+ 4R B KA B RFT G990 5 BN, NASA
BEAERHFERETARE R 2 NRCO) F 4 —REEAK 10 FREKHE, HFHEHE
R W At AT X AL 69 4 X

A.R. is an Adjunct Professor of Applied Physics and Applied Mathematics in
Columbia University, and a Research Scientist of NASA Goddard Institute for Space
Studies. She earned a Ph.D. in Physical Oceanography, Florida State University
in 1999. Her research interests are in Global carbon cycle and climate, large—
scale circulation of the oceans, and climate variability. She also participated
in the Decadal Survey for Earth Science and Applications from Space to research
the Ocean Biology and Biogeochemistry community’s initial input to the RFI issued
by the National Research Council towards the next Decadal Survey for environmen—
tal 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.

REA (AL 5 HERSE: BFAERRRNE BRE. 7©
5 Bk

Al-Driven Business Analytics
PRI KERYE
1. RENA

ARBAITELH L HEEEE, ZRANFALE AR AT o R 7 ik 5 52
BeHTT. F AN F INBEF I NZC T, B FN . 0 KA ERF 5 RERH,
FHTE Google Colab ##t4T2h F41F, LB FR. HMAERR. EANESERME. R
BREAETAONMERNER. ALAZORBEGKEMNT, TEREEMPT EF, @
TBRZO G Fofe ok, FAEKEER AT 75404 ¥ BB LR B ), R AR
WK WAk AR BT, ARG EREF LR REAR. THRIEN
#3
This course provides a practical introduction to Al-driven business analytics
using real-world datasets and managerial applications. Students will learn foun—
dational machine learning methods and apply them through guided, hands-on exer-—
cises in Google Colab. No prior coding experience is required.

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

2. RAWANE
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L AT a5 mBEN]

2 BAR AL KRR AR

3. Pk BT Y3 R 7 ok O o 8 R
BB E A 5 KA
SRR B b 558 5
Bk A 5 FEALARA

R H R G N
RS B

9. REHT 5 W37 405

10. AT A 5 G 2R

. Al Foundations and Google Colab

O 3 O B~

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

.Boosting Techniques

.Model Validation and Selection

O OO0 3 O W B N

.Clustering for Segmentation

10. AI Strategy, Ethics, and Governance

3. %d%\éé

C. A

M A

BN K % B BROR B T AR

B Am M K AR IR 5 L Bl A

Thermo Fisher Scientific # ¥ 2H &Fui> b & & 238
Y EFRERENE AT EF A ERFVAE S
N AFENEFTEEL. EYWEFTEML
FOA¥RRESHEILEL. EFIRML

C.A HBRAEFEWMNAF DR F UGN F 528 RHAK, B —ARAFFE =
ZRELERFE. ARG RFERAENEG ENNE. AFEWE. BEHFEALE
i WAL EZEEHELANG00. CA ARAAREE TR IR L. EMEE TR
LR ARAE I A M BERBEIL AN TT IR MBA 241, FARHE RRA % TT.

ERFL CAERETETAIERENEFIEH LARERERATHNA, =4
HERBERANFNHEN, DV ERFES ETEACNI. MHAET =T FHEFEAR
5182, XRS5 AFEMME. AHALRBRE. URAATEREFELENE
FERMULRAAFWNARE. EHFESmLEHEY, CA ZTY EFER /R (Thermo
Fisher Scientific) #{FKEEZH, KIKE B (Zeiss Microscopy) IR RGEF £
%Y, RESEMLRESHEAAH. E USC BRARBEFRAXLITHIELE. Bly
M. MEH5EZEEHURNBFIRE, FEALIERFESE EEFMBIETE LB, M
WRBUBFHN ARG ELAEER, FARF™EESH LR E4E, h¥ARMERAE
R AR B B R R 4
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C.A. is a multidisciplinary scientist and scholar with a breadth of knowledge
spanning the fields of biology and biochemistry, physics and optics, statistics
and data science, electronics, biomedical imaging, and business, project and
operations management. He holds a Ph.D. in Energy and Environmental Engineering,
a Ph.D. in Biomedical Engineering, and an MBA with concentrations in business
analytics and operations and supply chain optimization.

Currently, C.A.is an assistant professor of Clinical Data Sciences and Operations
at USC Marshall School of Business, where he teaches several undergraduate and
graduate courses in data mining and business analytics, project and operations
management, spreadsheet modeling and ML/AI applied to business processes. More-
over, C.A. has several years of industry experience. He worked for ThermoFisher
Scientific as Strategy Manager for about three years, and for Zeiss Microscopy
as Account Manager for about one and a half years.

WS CEWF: FIRRE B F W &KW T LW FEH
50

Molecular Biology of Memory and Memory Diseases

FRTE: EPE

1. REMNE

B4 (Memory) B AKXRAMMZNTI G2 —, WEMAKINE R RN, B4
BAKKFRIZH (0P /RKEBRIE R ), Al 28 K & B FOAR . Sty A E,
RIS AN E I PR — — R AR R4 R IR —— NG F I H e e
BT —R. EARRES, BAHTR <00 X—EF—— 22817 KR ¥
AHEFITIL, URKM A FE kg 4T 8. Mo, FARIER?

RACHARBAVE )t T HAR T, T2 KRBt 25 6 f B2 £ 4 o — N1 3L 8 A AE
—BEFRRE, SRR SE (B, R MRRRN, BRI RES) .
BN apE TR LMY, HiLiLEGEARE “HEER +. HEEBNKRE
——AREERM (HE T H@EE) LA——2 0 WAL T W @RS X, ATRE
BNAHRBETH. EXL, ATWEAMR AN T HERMRT ERRAAHATERE
TR AR . ARARR DB AR DL . RO AR 8 2T 5 48 i £ 4
FahANTF, BEEHITHETEM (neural plasticity) Wik&, URERSAREX
i 25 4 P B A AL BUIEIZ N A A AR

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

Consider: as humans lose their memories, as happens in Alzheimer’s Disease, they
also suffer a progressive loss of self-identity. From an evolutionary perspective,
memory allows animals to benefit from experience, whether the experiences are
good or bad, and thus be better able to survive and pass on their genetic
information to the next generation. In this course we will study memory — what
it is, how the brain learns and stores memory, and how the brain uses memory to
direct behavior.
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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 syn-—
apses (the connections between neurons), changes communication between neurons
and thus alters our thoughts and behavior. Computations modeled on neurobiolog—
ical systems underlie the most successful artificial intelligence algorithms.
This course will take a holistic approach to the science of memory. We begin
with basic knowledge of the molecular and cellular biology of the brain. The
course then turns to the concepts of neural plasticity and the storage of infor-—
mation and experience as ‘memory’ within the context of the brain’s anatomy.

2. KANA
LABAZEIAT A "X

2. MHAETL. RfpAn B B
3.18iz 5 Kw

4. LML BB BTk

5.Hebbian Py, # M

6. 5 fi ¥T 2k A AL
TARILH T £

8. MR S AT IR W H*
9. RFMAER &; THMEXEE
10. gRATIZ; /R 3K i BR

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 Hip—
pocampus: Place Cells and Grid Cells — How we Find Memory Neurons

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

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

7. The Molecular Biology of Memory — Signaling Between Synapse and Nucleus -
Memory and the Genome — Cell Biological Correlates of Memory
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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 0Old 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. VAL

S.K.

oK

Wl KT 5 R A A AR

M RFHEENFFUREEZRESER

M RFAENRFRHER2ER

Pew £ EFHF AL HTEKGH

Damon Runyon-Walter Winchell ¥4 2 EHMEK4AHKEE
FIKER “PHRI sy FadriE” (60/726, 318) 26, 318

S K ZBERMARFNTEHARENF AL #HIT. T 1988 F VL FHRAEI ¥R,
FEREFELFA. ZRENHNATCIERANT R RO BN, IANTENE W
R EX IR EL BT, F A RER TS S R TEMNE G R A&
B f, DL A AL TRRA N, B ER B B, 2 W AR
T4, BESZNTEF AR L KR A —TE A f T80 sy fodr i2( £ 4 5
60/726,318) . 33T ¥ #5415 3L Damon Runyon-Walter Winchell #H A4 A EHK4H HES
HARA L E O4 Fo 4Lk % (Kunes Laboratory).

S.K.is a Professor of Molecular and Cellular Biology at Harvard University. He
earned a PhD in Genetics in M. I.T. in 1988. His laboratory uses the Drosophila
melanogaster as a system of choice to examine how behavior is modulated by the
nervous system’s functional plasticity, and to illuminate the relationship be-—
tween 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 (EWY: K. ARAGEIHERIF LR

Molecular & Cellular Immunology
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¥R H: AN/ ES
1. REAZ

T EFGOR, RIFEA—NRENTE, I THAENARER RS AL
DA B N3 TR AR B o . B B BRI KR, RRF R R S T2 B9, f
Bl REZ &L BRI M B AN T ARG T B4R, XITRES R T AL A%
RAGNERTE, QHEEARY . BENELCEERXARR RARBERLRRH
EARBZRGRHE, RRRARNEANE, SUREH, THM. BABURRLKRNI 6,
TERAR 45 R B @ e 5 I F Y e e T e o R AT TR FERNRRSERE, JFR T
T RZFHWER RGN, WG R R R — o &

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

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

2. AFANE
CREFESR EARRIL BFREHX
CERFREREE SR AMRR S

[ I

3.B/T @ X Ry R R A, TR Z R
4. T kB 40 L ey 0 R 22 6

5.MHC K E 2 d, S5 R AZ S 5tk
6.B/T MM K&

7. BIRR AR B E A0S B

8. T 4Hf A B T fk; B 48 o & A

9. Tg AT A ks Fe %Ak RIZIBI

10. & MM RTINS FEIE IR

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 lympho-
cyte antigen receptors: Ig and TCR gene rearrangement
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4. The generation of lymphocyte antigen receptors: Ab subclasses & diversifica—
tion of the antibody repertoire; Antigen presentation to T lymphocytes

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

7. Thymic selection; survival and maturation of Ilymphocytes 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. HBANE

A.P.
TS AF

o LMW AF ST EYZASHT

o HAMNAGLERE AP Lab

® WIKEAMMW A FE IR AR TR E

® XEHMF(EIHS (AAS), REME LR IES (IDSA) F AU
et R A

® Virus FELAMTE FHBEmE 2R

o HALFIF 2020 ¥ 4EE Charles M. Rice

AP BRI A EMRIRAF D TAEMZLEEHT, WAHEMAGLELHRE A P. Lab, A.P.
IS EEERKY (University of Tibingen) $h8 7 AWM ih¥ ¥+ fofl+ %47, I
T V9 JE [ A R W K o B AR B R E 8 %X BT (Howard Hughes Medical Institute ) fnf&[E
T {E /A EJEJEHF %X % (German Cancer Research Center) # X 73|, EERRKF
REREFE L FA. R E SR AR JR N &I R A RRALE, B XA E.
HMAEREFMER. MR DNAR AR TRE 0 FREF/ KRHEfsh Yt M 4 4,
B3R FA T EA, SEARNMDRER, ATHRTHRARFRES. AP HZK
B AR -ZH R EAF R E L4 ¥ (Kimberly Lawrence Cancer Research Discovery
Fund Award) . XEERRFLSME BT FEH %R % (Astella’s Young Investi-
gator Award) . EEIFBEELLME NI F % (Liver Scholar Award) . XERAEY
LR BB B S - AR DA% (Merck Irving Sigal Memorial Award) . fZERZE
FHESBRY-HEAL. FRERE-EEHFLEFARAL. XEREFLAREH R
URAE# a2 KRG R L. B, AP HTEFEEMNEIEF T AL
A& Fu i & TEL Y R B

A.P. is currently a tenured professor in the Department of Molecular Biology at
Princeton University, where he leads the A.P. Lab. He completed his Bachelor’s
and Master’s degree in biochemistry at the University of Tubingen, Germany in-—
cluding additional training the Howard Hughes Medical Institute at the University
of Washington, Seattle, and at the German Cancer Research Center in Heidelberg,
Germany. A.P. completed his Ph.D. in Immunology at Memorial Sloan—Kettering
Cancer Center/Cornell University and postdoctoral training at the Rockefeller
University. Prior to joining the Department of Molecular Biology at Princeton
University in 2013 he was a research associate professor at the Center for the
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Study of Hepatitis C at the Rockefeller University. His research focuses on
immune responses and pathogenesis to human infectious diseases, including hepa—
titis viruses, related flaviviruses, and malaria. His group combines tissue
engineering, molecular virology/pathogenesis, and animal construction, to create
and apply innovative technologies including humanized mouse models for the study
and intervention of human hepatotropic infections. In recognition of his work he
received the Kimberly Lawrence Cancer Research Discovery Fund Award, an Astella’s
Young Investigator Award from the Infectious Disease Society of America, a Liver
Scholar Award from the American Liver Foundation, the Merck Irving Sigal Memorial
Award from the American Society of Microbiology, the Loffler—Frosch Prize from
the German Society of Virology, the Young Investigator Award from the Theobald
Smith Society, the Research Scholar Award from the American Cancer Society, and
an Investigator in Pathogenesis Award from the Burroughs Wellcome Fund. A.P. is
a member of the Genomic Instability and Tumor Progression Program at the Cancer
Institute of NJ

RENCHHRFSRERT: WFRRSHERATFORBE
5 P RE )

Fundamentals of Materials Science

PRI E: MR/ RS

1. REN4

MRBFEN TRAB MG T AN, EREAR. BKERAEFS, FTREMNRGHH
AT E, WRHAZEREN TR, ARERETRETUM G EFUMARNERREL
MEATH . REIM B FH AR K, MR RN FRR, bk R R
THBMEERR T, By FEERA R EREF IR P OER. RENES TR ES
W oy EE R, EREAMBEM-PERE X R UM B AT O TENE, 54
Hh AR B EL A KRR Al
Materials science is dedicated to enhancing the safety of batteries, reducing
costs, extending their lifespan, and seeking more environmentally friendly ma-
terial solutions, in order to promote the widespread adoption of green energy.
This course focuses on the fundamental principles and material behaviors of
batteries and energy storage materials. Starting from the basic concepts of
materials science, the course introduces the basic mechanical properties of
materials and applies this knowledge to battery material systems. It helps stu-
dents understand the role of materials in the energy storage process. The course
mainly uses lithium—ion batteries and solid-state batteries as case studies,
emphasizing the relationship between material structure and performance as well
as the battery working mechanism from a material perspective, laying the foun-
dation for subsequent courses related to materials, energy, or batteries.
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1. Energy storage technologies: batteries as materials systems

O o0 a3 O

2. Fundamentals of Materials Science
3.Chemical potential as a materials concept
4. Ton Transport

5. Surfaces and Interfaces

6. Introduction to Batteries

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

9.Mechanics of Materials in Batteries

10.Battery Systems and Materials Outlook

3. HVAH

JR.
m N B T e

o MNEIFRIELMNAMFESTHI
o mMEIFRMNAMESMHFRTER
® mMEIFIRFHEAKFFHITHAK

i.7e
7

_ Ty
e

LR ZBOARTRE TS G RIEEA 2 REMENE RN EHRZ, X AR F w5
EZEEMEHARREF T WA, LR A = 402 49K 63 RO A FHOR,
FrEAR N KRB R B &5 AR %, HEGHRENE, BfhF i, AR AETF
MRS AR R AR R AR G A AR By R BXLAE. JuliaR. Greer ZFEKBT B /A
AAAPM-F 4% (2019) , H#H X EEHHRTEER-AHH AT ARG (2016) K CNN &
20/20 i W3 (2016) . BF5T R R Z B Tt (Technology Review) (2015) #F X+ K
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R MHARZ —, # (Fast Company) ¥ “100 frim A& N AM” =2 —, FHEEREF
WA N “AIRFEF A (2014), FHEET 2T ¥ Kavli(2014). Nano Letters.
SES 1 TMS (2013) ; NASA. 2 EHM TR F S (ASME, 2012) . KANMEH % (2012) .
EJRES (DOE, 2011) . DARPA (2009) PLKEARIFHHE TR-35 (2008) . E 2007 4 #2dH1Epm
M TR, [FH4E (Extreme Mechanics Letters) #u  Nano Letters) & &| 3+ 4.

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

RENCRFRRE: TERENA TWIRFRTH AR

Planetary Health
FRIE: METE/EF
1. RENA

—AEERRNE R AR - NERASHERD? A0S xR RA D7 KA
Qo IR TE WG KB 02 BAT 0 (T K 38 T B A A G R R B R B T 73X b ] LAY
BT ARIRAR B 2R Ah . AT B AR BT — /N B SF AU, B R VS 2 xR R R ik Ak
B T3 A KGR AR RAR L 10 KIRAR 1 F AN AT AR R 7 2 AR An B A
Hb e TTERRRKERO ERFHEAME, UK (TEMEE: AREFRPAXERE
) FHRBEAE. FEMERTARELL. £MZHERE. RRASR. 38, ¥
TR TR RFERA KRR ERE. EREARARNARFRREM. RO KR
A TRE M LT R G R BB EAMS. BIRBE R, ARG EHIFETRL
xE A KGN, HERE 21 HARP BT E.

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 stud-
ies from the Planetary Health Alliance Case Study Anthology, and lessons from
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Planetary Health: Safeguarding Human Health and the Environment in the Anthro-
pocene. Students will explore key themes such as climate change, biodiversity
loss, food systems, infectious disease, non communicable diseases, pollution,
energy transitions, and pathways toward healthier, more sustainable futures.
Case studies will ground theoretical concepts in real-world examples from around
the globe. By the end of the course, students will be able to critically assess
how environmental change impacts human health and articulate approaches for
safeguarding well being in the 21st century.

2. KEANE
ATEHET®
AR A B R
AT AG A KRR
MEHER

A& R

N e
R

8. Amitfe
9. 3R T 5 fE IR

10. 2 3k R iR K

1. An Introduction to Planetary Health

~N O B N

2. A Changing Planet

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

5. Infectious Disease

6. Non Communicable Disease
7.0cean Health

8.Migration and Conflict

9.Cities and Energy

10. Future of Planetary Health
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K. S.
WAARE
o MUIKFENMFHEFFHAHHK

KS.HZBRAAARFEFHFRAARKENHKE 5RE K
K MEENGEFFHRKATZ RO AR, WEZFHAR
OB REEHEFNTRATA LS. ARFAAEZLERAESTE
EApEEEE, AFAH. LRI RENREEHE. B
2008 FANA A RF R, HARXRETITEM@EL STEM %
B4, HEAkFT Science. Ecology Letters. One Health. Conservation Biology %
EFEATIFE T, 2B AR AR EFAHRATE@ERE, HEREFRE -F
RHFEFRITEREREESZ 2. WY REDHFFRAMNLE. H3 5 26 2k
R, p AR EHERTARFENFFERIMAEZBEER P RAES. #NEEFEENF
1+ A
K.S.is Associate Professor of Medical Science and Senior Associate Dean of Bi-
ology Education. She is a member of the Division of Biology and Medicine Dean’s
leadership council and administrative leader of undergraduate, master’s and doc—
toral 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 Com—
mittee at The Warren Alpert Medical School. She is recipient of the Dean’s Award
for Excellence in Undergraduate Teaching, Advising and Mentoring in the Biolog-
ical 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

¥R BRE

1. REAZ
RREBUEZNEFBOR TGN FL, REEAN LS AENN TESRE. FAEK

2 E R R TR E IR B i e CPI. GDP. A4 ZU 44T, ¥ 4B L EHBEEL

*, AMERE XTI ER, O LTESH A THEHRMELIE, FUAEHFETEN

MZEETHEME. REFESZANLIEZEO P abE Rt ELFF T % (wiEq THZE R H OLS
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5T EREH. EARNGNEROIK LT EHER )G FitHl 8% 3 BK (LASSO. Elastic
Net. EME) , Sl RFAMRARTEETNEES TRBE AN EZR. Fi, @
MABBIERN (Logistic BF) 5FE W H KEME (ARDL) FE5, Eip KL Tl
FERERE. REEPHENTITEELFE 5 EHRYEF I EEZNTN G BT o a
BRLA, E$E LSTM. Transformer W 2783 MK 5 A & S atja] 7 @B A 0 5L B, DA R
B T %48 B BUR|BUBOR FE R BIAT e An A BE o 0 5 0P 380 424

This course centers on macroeconomic policy evaluation within an integrated
workflow of model comparison and dynamic simulation. Students will learn to
automate the retrieval and cleaning of key indicators (CPI, GDP, interest rates)
using programming tools, master mult-source data integration techniques, and
build interactive visualization dashboards that leverage lagged variables and
moving averages to illuminate temporal and spatial patterns. Through hands-on
case studies, from gender wage—-gap regression (OLS & IV) and simultaneous equa-—
tions for policing and crime rates to spacecraft anomaly detection (logistic
regression) and retail demand forecasting (ARDL) —participants will compare tra-—
ditional econometric methods with statistical ML approaches (LASSO, Elastic Net,
decision trees) in terms of predictive accuracy and interpretability. In the
final modules, the course explores frontier applications of deep learning and
causal ML: implementing LSTM and Transformer architectures for inflation and
interest rate forecasting, and deploying Causal Forests to uncover heterogeneous
effects of monetary tightening or fiscal stimulus across sectors and populations.

2. KANA
CGRIHEW H R KT E 6
CEPEHA SR TR, %A 5HE
. % LE 3 A

RN E AT G AR R A
CHNAEMSTERE: WiEKEM

. EEEW: RCT 5 DiD iFfE 3tk
CATHE RS RER
R AT E g E

. B 1AL B AT 5 R S0

10. BORMEH G L0 2 55 50 & o4

1. Foundations of Inference and Hypothesis Testing

O oo 3 O B N

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

10. Forecasting Models and Real-Time Economic Dynamics

3. HBANE

D.R.
BIAF K%

O S| K ¥ B F R U H H

® L [E 4| Hf K% Pembroke College ZiF%¥ & T 1T

O Z RN EKERAT. BFMITERE T ARE
oS+ N FHMAEREHRARL ETEHIBEEE

@ £ 4 Applied Economic Forecasting Techniques &

D.R. ABAMESIMRF EFF AR KT, FHETHTERK
WMEHE EE. AR AFRKNEAEZN GRS, GEH T MPhil HLH LR RE £
. BFFREEME, URESZMMUZR2ER, WEFFEZR2. HxEZR2 #
AL R, WRGHZRFROMH. ANERAZ R 2. OAARETRIAMAR. &
s L AR A EA, HFRGEEE Leverhulme Trust 785 8 2 TUE ZRTH B 8.

D.R.HZBAERMS G 2RFARED, BB BKEEFFR (LSE) ERREZRE 54
PO FRIAPS, FYERAAGBT RFERNAFFREMLL - Ea¥l. il h %5
iR R AT EREF AR R EITH, BEMNHEF MBA T EH . AHBRF LR,
RBEARFFHRAFFTLTE URFERHAFEFFHLTE. b, DR BEFEHNEZXK
BREH TR WA ER L TNEFF 5T BELFFEE), GFEFEERHRT. BirkES.
Ro5 T, ANKRREFHAAE . RALEAKREHFFAEE (Economist Intelligence
Unit) .

D.R. is a Professor of Economics and the Director of Graduate Studies and the
PhD Programme at the University of Cambridge, where he has held key leadership
roles including PhD and MPhil Course Director, Director of the Diploma in Eco-
nomics, 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 con-—
straints, economic fluctuations, and financial deregulation, supported by pres-—
tigious grants including the Leverhulme Trust.

D.R. has been actively engaged with leading academic institutions worldwide. He
serves as a Research Associate at both the Centre for International Macroeconom—
ics 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 devel-
opment 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,
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the Office for Manpower Economics, the Civil Aviation Authority, and the Econo-
mist Intelligence Unit.

REZ (LHEFHRTAL: FERTRHIT R KFFFEAH
I

Urban Planning and Land Economy

PRI E: BHFF

1. REANE

HRA—F U LA D BRI T, RAVG BT 2 E. AT e L D4,
RRMEER. “FERT” 2B BRNLARLRE, TgfRBRE?

RRBRNFT BT I R, B EATHELERE BRFEO A EZA
FE, EERRTERER NN R T LIRMTANTHLELSEFIE. L TaROALE
H—FWADEEERT, ERARANEE AT RN T ERBRAAEE, XEEXR
AR#AZF LN K i RAR., BARRE, FARFIMTAK G LHEFHZCE
WREBFETT, ENTREFES. FREP . WTEFEANZ VA, i, REDHREM
2 W] A EL 75 3 VR A BT KR R B T T e ke R SRR 07, BE S AR RS R R
WHLK 5 & 3 AR R BEAE A, Bt AR R A BURAIFT S R FT ki, el EmE .
ERVPRTIHIFETRA £
This course offers an in-depth exploration of the critical challenges facing
cities globally, spanning topics from sustainable development to the implemen-—
tation of smart technologies. We aim to investigate how to foster balanced
development and economic resilience in a rapidly changing world. Given that more
than half of the global population resides in urban areas, it has become essential
to master effective planning and management of urban spaces to support the long-
term economic and social well-being of societies.

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

2. KFNA

LWRSR: 3 K AR AR Fo VR B B
2. MK B

3. LA R 5 & B BAZ

A EFEESWT KR

5. Bk R A 5 IR 6
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6. 4 BT 53 XA

T RS L AR 5 B OR

8. 3R X & %

9. 3K 17 ALK g 2 2R B

10. A SRI3K TAL]: BLA ARG SR & &

1. Overview of urban planning and land economy
2. Planning theory and its evolution

Land use and management

S0 o

Housing and urban development

Soft space and regional governance

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

Urban regeneration and economic impacts

5.
6.
7.
8.
9.

10. Planning the future city

3. /AL

Global challenges in urban planning

SFE A

SUMR K L B L R

SR FEA LR FERRK

HHEAF B K

BB K F LW Z FFE R

WM &0 4 AR B Forward College B /¥ ANE

® it SUE| kAR 10000 %K, AT F AR EF ik h-index 45
& i10-index 86!

PoA HRRE A4 o A 5 50T X & R, IERRARF L HEFFHTFER
K. G AN AFEELNGREER N, A LML FFHR. ZEAETEMAERS
#HofF¥RaAGKUKBKRKBE, B TFRNFRERSTRLRE. MEEEHE
Forward College (W E B ¥ R E B AFERK, EIATHEEFFRFNTTH o
7. Allmendinger #IX W T 2 HEEFAREME, ALK T AEHAR B, AZEAMKE £
WBORFE M TR EFTR. MAESIFAFE R Rk RFRELR L ZE, BRERFEE, HE
HEIRKBE BN FRAARFHRBESS P A,

P.A. is an internationally renowned expert in land economy and urban planning.
He currently serves as Professor of Land Economy as well as the Pro Vice Chan—
cellor at the University of London. During his 28 years in higher education
Professor Allmendinger has held a host of senior leadership positions, including
as a Deputy Vice-Chancellor and a Head of School (Dean) of the Humanities and
Social Sciences at the University of Cambridge and Deputy Vice—Chancellor at the
University of Bath. He has most recently been the Chief Academic Officer at
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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 sig—
nificant academic works and research papers, making profound contributions to
the fields of urban planning and land theory.

REZ (BT ARRE. BREHEERTHEEID
Financial Valuation

FRIE: oMY

1. RENG

RiRfEE TR GG A A 28 G fEEMRE, BEO LA ZTEE 5 lEAZ
W -k SR E T . RSB TIZZATIE 5 A ZE B A, ES L NE 3k
AZHE, G FFEEMNTERI. BFE RLE B o RRAFIAER.

ERARAR L, RERRZAAWBETHENE. ARERAKBZ LB TR (7. BE
5R¥0 RN RE, it — M ERFAENRE G AT, A8 KTUE BB i,
VAR A 5 TR AN HE ], R, RELENAEBITE RN TNEE, W
BY 5 A ST B i T G A Rk ATAE SR

BRARBHF N, FERRE DL RFENNALL, FeEHEEGIT TR,
XA A B AR TUE B4R RNME P S S IT R AL AT R G AT G HIT.

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.

2. KEANA

1. ABTH5AE 2% R

2. B¢ oy B I R

3. AR E % T B G IREfotg 80 IE T
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4. T H AT A T ko R e

5. B An I E 5 {E

6. T E HF AN

7. Kt E R

8. AL LR

9. A AN H

10. 4@ AT A& & 2

1. Financial Market

2. Time Value of Money

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

6. Decision Rules for Projects

7. Capital Structure Theory

8. Advanced Capital Budgeting Techniques

9. Merger and Acquisition Valuation

10. Option Pricing and Financial Derivatives

3. HEN4

R.R.
SIAF K%
S\ R Famh R AT H®

Sk AF B R AR PN (CCAF) Al ARESE

RR N 4 b T 2 BT £

4% AR B Il Financial Management F] {448
10 Z XE 4 eI EEE 4. WF 4%
WK 5| A 8300 £k, h 44 30, 110 484k 56

R. R, B3R S A F TJudge B F I 69 @k R 244 5 H%, 2 SR &8 8 (CCAF)  #y4)
WARFAREME. EWNSIFARFZH, RRBAFYESL FTEF L RREH, BiFEmMN K
FAA TR A N KFES I RGP RFE. MR B E BRI fod b o fT
RBAAFER. G EERNERIA2ER. 2023 FLBREERSELEMTNFL2E)T
T, BEEHALARR AWK TEEAE KRG HE BCD £4; & (blara
B FL UMM EI 4. RR ERELBHEFFHHAFARTH TN, EAFRMBX
AR « CRRBERY  CBFFAY B (CLBEHRY FWMREBBEARS KTIA
. PN EZRELRERXF 2 F RSN LK T FE .

R.R.is a Professor of Finance at the Judge Business School at the University of
Cambridge and a founding director of the Cambridge Centre for Alternative Finance.

Before joining the University of Cambridge, R.R.was an academic in the US teaching
at universities such as the University of California at Berkeley, the University
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of California at Los Angeles and Purdue University. His research interests in-—
clude how investors and firms acquire and use information. He’s a past president
of the European Finance Association and was previously Principal at Barclays
Global Investors, then the largest asset manager in the world, in San Francisco.
He’s also an Associate Editor of the Journal of Corporate Finance, among others.
He is known for his research on market efficiency. R.R. has a profound influence
in the field of finance and economics. His research has frequently been covered
by the popular press including the New York Times, the Financial Times, the Wall
Street Journal, and the Economist, among others. He is also frequently invited
to deliver keynote speeches at major workshops and academic conferences around
the world.

REE (C2BARFF: BEFFIEME. CGARCH M3y R4 5 H3#
B A D

Financial Econometrics

¥RIE: bBE

1. RENHG

KRB RGN BLBEFFOALCIEW G ST %, § 70 B 5 A @ B 3K 20 B 44
AR Ao B T TR ATALE 5 AT A LA, MR AW RUR S AT B FHEF R KRN
A BB M5 i A7 AT S Ok B AL TRIEA R Giit 5 T B T X 3 B AT SR
Yo GAEARIAMFE . F £ 2 Jo T B CAPM A A . GARCH 4% A B HoAth ST 77 3% AT 7 (B 4
R 5wk, BAROMRE EnfERE, RERRFAERRTIE. NOE R
BB AT 8 0T 8 7 Fn b H e R, AR RN E LRI G L5 T % 12 53k,

This course provides a systematic introduction to the core theories and empirical
methods of financial econometrics, enabling students to understand the mechanisms
and behavioral patterns of financial markets through data-driven analysis. Cov-—
ering key topics such as the Efficient Market Hypothesis, event studies, asset

pricing models, and volatility and time-series analysis, the course emphasizes
the use of statistical and econometric tools for empirical testing and model
construction. Students will learn to apply models such as CAPM and GARCH to
analyze asset returns, risk premiums, and market efficiency. Through case studies
and hands—on data projects, the course develops students’ analytical and critical
thinking skills for investment decision—making, risk management, and policy anal-
ysis, building a solid foundation for both academic research and professional
practice in finance.

2. KEANA
L &m R G St 7 kR R
2. FRAAHE RS XK 7k
3. BT i 5 4k B3 R A
4. Bf 8] 7 5 250 5 3 A AR I
5. ARMA HEAL: 4B B 6] 51 A T o
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6. B 8] J7 71| FUM 5 A% B £ 07 %

1. 2 R B BT I 5 5 SR

8. VAR AR B 55 ot 5% 3 AL 2 A

9. WA R ARG SENGE &

10. B AR AE 5 2 e o] o A AR

1. Finance and Statistics Background

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

3.Linear Regression. Univariate linear regression and multivariate linear re-—
gression. OLS estimation. Standard errors and t statistics.

4. Time Series and autocorrelation.

5.Time Series ARMA models

6. Time Series Forecasting

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

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

10. High frequency data and Realized volatility

3. /AL

SR

& ISINA¥F=Z—FHRRLMREEFFAY KT
o SIMAFEFZZIM

° HRABITEYSERE

® F A ZRAT I E B3 B

o [FHRGit¥ast, HELGHFFL24+

° FEARAFREHT

o UBnBTHIKEFR, HEA¥, FEAF
° =R 3k15 Econometric Theory ¥

0.L. #FF FE A B L 5% foS0iE A & 07 T 50k 64, ftt B 32 SUAF K BUE B
FHFISFAF = —F R+, 1983 ERBUBREEFEFRUFFLFM (—%);
T 1991 FHRENKFA AP REFFE L F40, 1988 FRBAEG KF A L FA,
1986 FREMCFBELEFFRITEZFFRBELFFML ¥4, 1991 £F 1993 4,
RUFERFRETREFHENEARAN GO BEFARERE. 25, 0.L. ZBATE AF
BHBIEREFFREEIZANBRML, GHEEHFY . RITF T ELFFHE.

0.L. #HIZ WX H KAt BEFF W EANTR, BEWEFI00. 58 f¥ 580 %
R AT EE Y. K TR 0S8R R E 5 fo s a3, o TAExHZ 9
AT EREM.

TR EEF, 0. L ZBAETRAFAMT LLXT KEBRX, AT ELEFFMEIE
SRFEFEME T EATR. WA RELARFLA TG fsmBEN AT %, A
HMEFESHf SR,
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0.L. is a Professor of Political Economy at the University of Cambridge and a
Fellow of Trinity College since 2011. He started his academic career as a Junior
Research Fellow at Nuffield College, Oxford University, from 1991 to 1993. He
earned his PhD in Economics from UC Berkeley in 1991, an MA from Yale University
in 1988, an MSc in Econometrics and Mathematical Economics from LSE in 1986, and
a BSc (Ist Class) in Mathematics from LSE in 1983. Chair of the Faculty of
Economics at Cambridge University since 2023. 0.L. is known for his research in
econometrics and empirical finance, focusing on developing statistical methods
for analyzing economic and financial data. He has published extensively in top
academic journals and has received several awards for his research contributions.
Linton’s Editorial Roles includes Associate Editor with Econometrica, Co-editor
at Econometric Theory, Joint editor of the Royal Economic Society’s Econometrics
Journal.

REACERAT: EABRXSATE AL BRBGUR A

Financial Mathmatics and FinTech
¥R H: ABRTE
1. REAZ

KREBEZRGHMEBITAE G ENMES (L = XA . Black-Scholes BA DK F
BEBEN ) R E, #—PHREFATERSABITENRINA.

REWNFHASRETLBMTERNERSE NI £, BELEANEE. FHK-FHK
T ZHXRRER, DURERHAE T XHAE TR AN Z . FAEKEL Python
SER R KRBT, HEIAEETNER N R FHEME.

EREEFH D, EREMATERSREFIELBTZFONA. FEKFA A
TR 75 RE R hER, JFl RO R AT A BTN BABOE. xS A
HE A FFORE LN . BT Python W SLRA N, FAERMAIT NG TLmE
BEREFIREAY, NTEBLBE I ERRME, BREEMRE ST Lo P A a8 A
A

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 intel-
ligence 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 under-
standing of traditional pricing frameworks.

The second half of the course turns to applications of AI 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 cali-
bration, hedging strategies, and portfolio optimization. Through hands—on Python
workshops, students will design and train neural network models tailored to
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limitations of Al-driven approaches in quantitative finance.

2. K#WNE

1.
2.
 BEA R G & K-F RN
R = XA
CEH = XA

B~ o

O 00 3 O WD

AT IS AmITE R
4@k 89 Python fr f 5 #E %4

T ARG £ X HACE M

R EENEN

M= X #F| Black-Scholes ## A

CANTE AR 5 5 R B o oy A

10. 5 & 3 78 3¢ o iy i A

1.

N

S W

O o0 3 O W

Introduction to Financial Markets and Financial Derivative

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

.The Binomial Tree Model: One—Period Case

.Multi-Period Binomial Models

.Exotic options including Asian and American options

.Pricing via Monte Carlo

.From Binomial Models to Black-Scholes

Model Calibration

10. Deep Learning for Hedging

3. MB/AA

I.R.
B Z I FE R

WHBE R FFE R F R A5 2%
WHEEEFFRLMBFTE %

HIF 12 B 2 & B AT 50 PT 8 BT 7
HRBRAFFRAF R AR RMAE R
faxfix‘m 2% R

® i 30 FE FRF AR M T HE A
o HEFEERTANERBT T ZME
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LR ZBAERRBIEZFF R (LSE) BF RA S HF, HI(E LSE HEA S 1A
BlEM. MY MTEINRYMAFEEF 54 IEREFEY XRE (FI) HERFEFKRT
B # 4%, MmN LSE Z 5, YAEFERFENELBMARXI (0xford-Man Institute) A
B R

HBHR T MmN EF I GHRAEGER, GRASZTVLREFRAAK, BHEER
+AF 4 TFIHEME (Morgan Stanley Prize for Excellence in Financial Markets)
PLK Savvy Investor “2018 FfHfERHTHAHX s, EAEABFFH (Fulbright
Scholar) , fhZAEFM LT KFH LSE £ RRIKKF LI Wb, AR UCL R aERA
H B A 1ERR B, 1 Applied Mathematical Finance f# Stochastic Models #5#1 | & £
i, FYZHINKEERFANNENEZER S, 5L LERUAEGTERRE N MNKR
H.

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

J.R.research interests include machine learning and portfolio theory. His has
received several industry prizes including the ‘Morgan Stanley Prize for Excel-
lence in Financial Markets’ and recognition from Savvy Investor recognition for
one of the ‘Best Factor Investing Papers of 2018.” J.R.work was featured in Risk
Magazine. A Fulbright scholar, J.R.has also won multiple teaching awards at
Columbia University and LSE. He has coauthored numerous research articles with
practitioners and academics several teaching prizes at Columbia University and
LSE. He has coauthored numerous research articles with practitioners and academ—
ics across disciplines such as Finance, Economics, and Operations Research.

J.R. is also an associated member at the UCL Centre for Blockchain Technologies
and an associate editor of Applied Mathematical Finance and Stochastic Models.
He served on the Expert Council for the ‘Pilot Project on Environmental Stress
Testing — Testing Corporate Loan Portfolios for Drought Scenario,’ launched by
the United Nations Environmental Programme. J.R. also served as Deputy Head of
the LSE Mathematics Department and as director of the MSc programme in Financial
Mathematics at LSE.

REN (FHEF: A LEFEFHTIGHINBEI 503 57D
Entrepreneurship: Evaluating Market Opportunities
PRI H: GHEY
1. REN Y

TN, FENEE-NEE, ERABLEEIRR” TE IME, FR
X=AFH R AL, AT FT AR &2 B TATAE R 18 R#ATHETH RN, I
HH” M EE. ARENEFAGLE QRN L, BIRAWEE. THEL. FF

KA FEDT FRIF R AR, X ITIRAR N A B T W T % — N Tl
BRI BN S A TR, AR R R — TRk A B9 Al . ARIRAE B BRI
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Fo o AT A 38 Ay B 5 B AT iR B Rl . AT R R A I o T R 2 R Y
T . seoh, TR W KA G A R AR K B TR . W AT AT AT M U

Working on a team, students will generate an idea, use business modeling tech-
niques to “flesh out” that idea and define a newventure opportunity, perform
aresearch—-basedassessment of whether their new venture concept is viable and
worth pursuing, and “pitch” their idea. Topics covered in this course will include:
idea generation, business—-model development, market definition, customer discov-—
ery, competitive analysis, resource development, and risk analysis.

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

2. RANA

L BLEX BTG T2 R

2. WHEHFNNMEEREE P XREHE

3. B P WAL

4. B PR TIATRE MVP JF R

5. HEEHEGRERERM

6. 3% 5 SNIRIF AT K

7. Al g YR 5 HE AR

8. AL H A AL 2 A0 FRI 1A R

9. ALY B AR RIRER

10, b4t 2 FAE 5 3] FTAL#

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
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M. 6. ZIRAEBR FHIHF A Judge B ¥R, BN mER WA HELE, HEH
RAAFA LT W FH X GINFEFRR ST EN 7%, BT KA H A0
BIFEENEERMEAER. L HZRYERAKE 13 B2V REE 2V REAXE, X
— R ERY T ML D KA 7 T A AR TR A, KR T Academy of Man-
agement Journal By & 2T H X, 4RI T e AT H fof K48 57 W0y = Gk 1 Ao B,
TSRS, BRI AFFRR, BERT AMARGS W RfngEH, FHED TR VHFH L
. ERNAI RO ERS M, MG BT T —RFAHFTE o RITR, BEFRE
A, ARV AESZAWEBERK. S8R RF s R, Mk FEAR
FFodo e b % EAL A A

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

REL (REEHE: ZEMTERLEKSE P ZE 5§ L HET
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Leap into the World of Sports Data Science and Management
FHRTE: FHEY
1. REN4

ARBU2EHNANBRERFEEERT 7L (BEEAEFT R T FX
HHER. REARFEETENT, Bt T oA REERTFEEFREALT AR, &
RS, B SHRERG, WA R TUE fof B B R S50 A #AT
BT, HERIE KEERE FHNET RS E EE LA RNFTN LTS REZE S
AW F—HoERTERE AN BN, URERTFRAPHEZNE
FhE. BN E TR BT EAMSI TE, Fppl K E X8 T HA L FRE I HE
PR, BEAARTAET RN, RENE=ZH2RANART TRFEHETE, Wik T
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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 appli-
cation of these tools in various sports, including traditional sports and eSports.
The third part of the class delves into the management aspect of sports, dis-—
cussing 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. KEANE

AREEETR

ARE BES R

RE AR AT 5 A R B
BRI

CE SR I L B E B

AEF RIEE HATIRE B AT

. | Python $ATIRE #hE 247
CEFH R EAE SR

9. TR . AR Z 57 HRAM N
10, REHEHFEEHENRRLE

1. Introduction to Sports Management

coO 3 O B LW N

2. Introduction to Sports Analytics

3.Exploratory Data Analysis (EDA) in Sports I

4, Introduction to Sports Performance I

5. Introduction to Sports Performance II

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
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L. M.
M A %
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® MLB 3 [2] BR Wb 4 3k A Bk B & s b &

LM BB M K FRER S 5287 AR, KB TRUER 07 % 5 A T3t
R G WE R RGE. B REPFHR ALOIA, — 770 REF Rk
AT AL, ARA X E YT B/ T 25 AR & IKE 20 KT 5 48 JRAT 4 #AT S 247
W RRS S THORSE AR, 7 —7E, A RERETEERTIE, BRzsiRA
R I 5 32 A TG T R BRI

LM ABRNFRBERLZEZHRE RN, EANRLEAMWRE R, EREE#
NFAR, FEBRLAFTLRET FEHEERER. Y EHEESIHANEZ 20 RIS
R, URXERLABERATE KA SERT 62, ATEREMNLA Tiz2h R &I
5 R h . X s R I (AT R R AW R G SRR, B B SR A
DN FEREERF 7 R 3 %

As an Assistant Professor of Clinical Data Sciences and Operations at the Uni-
versity of Southern California, L.M. stands out for her insightful approach to
research, often illustrated through her focus on ""both sides of the bell curve.""
This phrase encapsulates her dual research interests: on one side, she is dedi-
cated 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 perfor—
mance and injury prevention for professional athletes.

L.M.”s unique perspective is deeply influenced by her background as a former
elite tennis player. Her transition 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 Baseball 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.

4. AXKEHMK
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Linguistic Encoding: Writing Systems, Emojis and Signs
R BEE
RN
BEAEMAKRAEARE, BAF-NEE £5, 20, FEXTEMAEE
T—HE . W RFEIHE RSP ZRTRAHER, WMEETEXAMNRAAL
Lﬁﬁﬁ%%ﬁ%%AA%%ﬁ%% BT XM E R B AT | A F LSS, MABRE
P2 AR K 257, B 55 W Sh i AR A, B AR T A B A B N 20 A B A

S A /] g A0t U WMmE%mN¢ﬁF%$%&KW’ﬁz@ﬁﬁ?ﬁﬁ X A B R
W, & m/TJLX%ZL‘%ﬁ'J/\XWﬁ =S X&ﬁlﬁ%ﬁﬁo

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, intro-—
verted 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. KEANE

1. SHEEAANETS: FH>
2. SEZRGWIESY: HEE
3. HiIEMEOE: FWEEFR
4. FiEMFH KEM. KEMHEE

5. EBEETY: ARZARGERERS

6. XFWET¥: DAL ARAFHES
7.3%%%%@&:Mﬁﬁi$ﬂﬁ$ﬁ%
8. MEEN. ZEHENFYIETF
9.mﬁﬁﬁ%uEMﬁM%m

10. B EX. BIET 058 RSO

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
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4. The Linguistics of Sign and Gesture: Iconicity, Articulation, and Transcrip-
tion

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. VAL

AN,
(2 &

WHEARFFIRIET FLHHT

N D G-
XEETFLTHEHERAHEETE

i RFHEBIES IR R

M KEFFREREE LM
XEERBFERL LS. AHTHREELLTFR
(EREZ HEZEDY (EEEZFERHTY &8
Tl A A

AN, BT 2000 FHEIRA T TH BN A 5 o LA 2 R L2 4, 3T 2004 45
EURREE TSR E 0. £ 2008 £F 2010 £HFE, btk BME S EASK
B, OB 2012 ERIEARHASERES FLARIE. MES RPN DE, HELEE
THATHE R ARSI R AR AS IS S 25 AU A, o 2 % [ E KA
HAATHRZ—, 2010 4, A N BEZ AL AEHBAEL IR K27 BERSE. BT
ERE T BAEET S W H TS AKE . WERE R YGRS £ A
G, ¥ HM TR AR R . U AFARE AL B GBIF M) 5K
B EE TS B A AT D MBS AHE T SR AN T FLFE.
A B, oE

A.N. received dual bachelor’s degrees in Cognitive Science and Computer Science
from MIT in 2000 and a Ph.D. in Linguistics from MIT in 2004. He was a tenured
professor at Harvard University from 2008 to 2010 and has been at University
College London since 2012. He co-chairs the Program Committee of the Linguistic
Society of America and advises on theoretical linguistics at Oxford University.
He is also a reviewer for the National Science Foundation. In 2019, he was
appointed ""Qiushi"" Honorary Professor at Zhejiang University. His research
spans linguistics, cognitive and computational psychology, anthropology, neuro-—
science, and biopsychology. Notable publications include ""Locality in Vowel
Harmony, "" ""Rules, Constraints, and Phonological Phenomena,"" and ""Inflec-—
tional Identity."" His interests include phonological and morphological theory,
minority languages, emergent sign languages, conjunction agreement, ellipsis,
and harmony in vowels and consonants.
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The Silk Road in Global History

FRE: KEAR

1. RENG

LR Fe, XARLE, BEEHARE LR, Bz 0 A L2 H 2 g
LRz, ZRZBHEREERT RANEAL RS, CRFRUAMERBEAFE, HE
fexXfe. ZHMTEEZMANAETHE TRBREE 2. LEZBARRET B &
2. FTH. ZEOXE, BR#TRR. TR HFRHEMAEE.

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

2. KEANE

1. 2Pz AR
VAR, TR BUE BTN
%[ 50T H 3

TR E E X kT T A g 5
AEER L P EAaE A

6. WEHEHWEHNBLNE, &%
1. BEWEFNELNE, &y
8. P F FNRHAMN, F—H
9. BB FNFH N, F Ay
10. fFH 40 XA

1. The Central Eurasian Bronze Age

S w0 N

wn

2. The Scythian Complex

3. Empires and the Silk Road

4. The Xiongnu and Nomadic Political Economy
5. Nomadic Empires

6. The Sogdian Mercantile Network

7. Indian Ocean Commerce

8. Early Islam and the Silk Road
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9. Religions alongthe Silk Road, II
10. The Rise of Islam

3. HBANE

R.P.
ZhmEKF
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R.P. S04 B AR 2 0B AE 7 o SR A B M, O ARG 2 A B e
He ) T ARHT K IR AL R P BT R EE U R A R R TR
¥ - B/R#¥ (Jacques Barzun Prize ) MG H, M ZE1E “A State of Mixture” 3£
BTFERZBE, WG RWXERFRELREFE LS. EE DAAD FHH2HA N £ R
BELI, R P A R BRFER LMK LRRAL S, BT T AR SRR
TREMRZ B B e th AL Eh &, fhEyZE{E (Desigualdades Antiguas) Fu K & 3T E #
R SENAR T ERESW L EF TR EH .

R.P. is currently a tenured professor in the History Department at the University
of Chicago, and is regarded as one of the most distinguished scholars in the
field of East Asian historical and cultural studies. He holds a Ph.D. in History
from Princeton University. R.P. is the recipient of the prestigious Jacques
Barzun Prize in American Cultural History, and his work ""A State of Mixture""
has garnered widespread acclaim in academia. He has also been honored with
several significant awards from organizations such as the Phi Beta Kappa Society
and the German Academic Exchange Service (DAAD). R.P. combines historical anal-
ysis 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.

BRE=Z (HEFF: 12 ) ERFFINRTHRFEREEHT K
D)

How People Learn: An Investigation into Theories of Learning
FHAE: BEY
1. REN Y

BRBA AQBERE CERFAY FRE: ¥ WwAFAD , TN 4
MAEFHEE » BEAREAAREM IR RER Y. 7 TR GFRBEY, ¥2
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In ""Effective Learning, "" Ulrich Boser emphasizes, ""Learning how to learn will
be what experts call the "ultimate survival skill,’” the key ability that surpasses
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 ""un-—
structured problems,"" which entails addressing questions without pre-estab-
lished 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, strat-
egies, and skills to effectively confront the ever—changing challenges of the
future.

2. KEANE

1. THRE EHZEI RS ER

2. EFEIEMA —AMTHRE LR
3. EFIHEMA AN AsIE R

4. B BEMEH —ANEIE LR
5. EFENEMA N XAZIT N
6. EFIEMA—NESKEHITE
7. TR S S AL R

8. At B A H A A HE A ER
9. 3 b dn T e T 0 2 7 A

10. RMB KA EFIHE RRE

1. Uncovering Your Own Tacit Theory of Learning

[Thias

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
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R ERTEARFE

® EVERTAFHEFRAHHT
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°

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

REWN (EHF: KFHRNETREESESABIHB R
Communication through Social & Digital Media
FRTH: BEY
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1. REN4A
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The rapid rise of digital media has profoundly transformed the way people access
information and engage in social interactions. Social media platforms such as
TikTok and Facebook have become widely used tools for global communication,
shaping social culture and influencing public opinion. The study of the dissem-—
ination strategies and media discourse on these platforms has become crucial to
better understand the dynamics and patterns of information dissemination in the
digital age.

The dissemination strategies of Short video platforms like TikTok, including
content creation, algorithmic recommendations, and user interactions, play a
critical role in shaping the flow, diffusion, and audience exposure of infor—
mation. 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. KEANA

L AR BRI % 24

2. ERAE &5 EAE IR

3. BT HNRABAEER
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1. Introduction to Social Media and Media Theories
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2. Disinformation vs. Ethics& Media Literacy

3. Media Literacy in the Digital Age

4. The Evolution of Social Media Platforms

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

3. HW/AH

S. M.
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5 K A B A B S B
S Ll s PN
PR B A AR A B R A A
HARURE (. CRUR A R A ) (4
AT AR AT E 24K 10 5
P ET RN NS 2
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S.M. received her bachelor’s degree from Yale University in 1979, and went on to
earn her master’s and doctoral degrees from Harvard University in 1985 and 1987
respectively. She is the director of the International Center for Media and the
Public Agenda (ICMPA) and the co—founder of Salzburg Academy on Media and Global
Change. ICMPA, under Moeller’s direction, conducts studies of global media cov-—
erage of international news. As an individual researcher, S.M. has authored
numerous major media studies, such as “Media Coverage of Weapons of Mass De—
struction” and “Government, Media and Human Rights” and so on. She is the author
of the authoritative work on journalism, “Packaging Politics: Political News in
America”.
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