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Artificial Intelligence Foundations
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Bjorn Schuller
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® /Z[E audEERING Bt 4 4l % A 3 CSO

o HAZFLEALFTEREX

® it UHE Ak 73150; hagk: 119; 10454k 810

® NAREIVAFIENBEFESKRRFREEHRE
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R T BIKHKR . Schuller 7 H A E FAERRA MR X aey THEmEAL, X
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H B9 2 PR E B R R R A R

MR % TAESN, Schuller AL S & MFEATI LV ES, hRZEERBIBRFH
#H¥, WERMBRFADEFEFRKNFRAFZ ., L E audEERING A& BER A4 A,
2N B B T IF KRR B M B, Bjoern Schuller 28R E 4 TR %
AR, i TEX B A v AL BRI BAKREFETERE W,

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

Schuller is also known for his work in the development of applications for speech and
emotion recognition, including applications for healthcare, human—computer interaction,
and social robotics. He is a highly sought—after speaker and has delivered keynote speeches
and invited talks at conferences and events around the world. In addition to his research,
Schuller is involved in various academic and professional activities. He is a professor at
the University of Augsburg in Germany and an adjunct professor at the University of Passau
and Imperial College London. He is also the co—founder of audEERING, a company that
develops software for emotion recognition and audio analysis. Overall, Bjoern Schuller is
a leading researcher in the field of affective computing, and his work has had a significant
impact on the development of technologies that can understand and respond to human
emotions.

2. RENE

MAEATHHREAEET#ES ETAE PO RE LR, AABFD5REFEH H K
A ER, WE, FFERATAGETHRCTE, RREEAERRNFIARNE F EHER R
HAESZRES AT TR A,

REANEBERENBRMENE BN ERNE GETHE LW REENRT %, &
NVFRREER P2k mERF ] . AR L (GANs) \ EHFIRBREEFT, HK
WHRAE KEFI MR aFIELTEAFHNE RERHE AR ETALES SH
AEFTHMEEG, BB FEFEWMEEHE A RREATREREN., BFRERHKETE
BT S X, SLHUNIEGR B LB 2 T )| 4

With the rapid advancement of artificial intelligence in healthcare and signal processing,
machine learning and deep learning have become essential tools for analyzing
physiological, neural, acoustic, and behavioral signals. This course provides a
comprehensive introduction to modern neural network models and their applications in
multidimensional signal analysis.

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

3. REAH

1R AT 4 4

QR AW IR BRME R
3G 4 W 4%
4Tk A TR A R
5.3 2|3 % 3] (e2e)

6.4 X 45 (GANs )
1B BREEF
8HAF; Ke¥IMEKEFE
9. [l 15 5 oA o 4y B

10,72 B 578 5 A0 32 o 1y Bi ]

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

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

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

7. Transfer Learning; Weakly Supervised Learning (Active Learning, Semi—Supervised
Learning)

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

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

10. Applications in Natural Language Processing
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REZ: (ATHRSIRIE: JLEANK. FERBERES
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Robot Perception, Localization and Navigation

¥R H: HLEAF

Sen Wang
FEEIXK RFRATIERLSHFT

o FEBEIF¥REFHAIBEANIBALSHERAL A
® 77 [E I T Sense Robotics L E £+

o FEEIF¥RAILFRLGHMLIREWUHEML

® 2024 FEMNBATRKEG N FHLRERS

Sen Wang # A FERE I ¥R FTHAIEANIEALSE TR A HF, AHEE
Sense Robotics LI EFEH, YRR LB ELETHIHEA. BERL. TENNK L F
NEGHRNHR, RN THARBELESE. FATRFHEETHERIBZEARLK, BEHF
EHE TR EFHATRERMEFRATEGBEMITR X —#4, Sen Wang % #Z &y T
FER#T ATE @I ARENBASH ISR F@H, s, b ZATERNEA S HA L
REWEIEEE,

BB 7 BB A ZE L AR AL 2 3] B AR, 4 R AL A e {3 3
BERAFES FEEEF AR, HAHEFT A ERE, TEFARTHLEINBRATE, B
S, SLAM (B F w5 A ) | HLBEANK . PLBAFIEEA, FHELNATFELRF
WEARG, UMM WA EEMAETEES2HEHK, Sen Wang #IL LA F HAF KL
THT 8 24N IR ke K T RAILBARKAR, RIy5T/& T EDF Blyth i# £ X
W E A B E R A RN, W, KR T 2024 FENBAGHEKEY M FHEX
FERL, UL (IEEE A ZFE I RE®R) . (IEEENBEALG Ao fhZ®R) . E
FRHLEA S Baifh ks (ICRA) FERIEAS B FZL4SW (IROS) &l £5%.

Prof. Sen Wang is a Senior Lecturer (Associate Professor) in Robotics and Autonomous
Systems in the Department of Electrical and Electronic Engineering at Imperial College
London. He is also the Director of the Sense Robotics Lab, which is part of both the
Department of Electrical and Electronic Engineering and =X, Imperial's cross—college
flagship initiative in Al. Additionally, he is the Founding Director of the MSc in Artificial
Intelligence Applications and Innovation. His research sits at the intersection of robotics,
computer vision and machine learning, driving robots and intelligent machines to
understand and operate autonomously in unstructured, dynamic environments through
probabilistic and learning approaches.
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His main research areas include robot localization, autonomous navigation, SLAM, robot
vision, robot learning and their application on real—world robot systems to help tackle
the challenges we face in our society, from climate change to healthcare. Prof. Wang has
led his research team in developing underwater sensing and robotic technologies for
autonomous inspection of offshore energy infrastructure, successfully carried out the
first autonomous wind farm foundation inspection at EDF’s Blyth Offshore Wind Farm. He
was awarded the 2024 Al Most Influential Scholar Award Honorable Mention in Robotics.
He has also served as Associate Editors for the IEEE Transactions on Automation Science
and Engineering, IEEE Robotics and Automation Letters, ICRA and IROS.

2. RENE

ARELHENAIEASR, 8 2 AL A R G2 2 5 AU S AR HE
FABRFEANBZAZFE, BHAK . R, FERBR-EFXE PR, FrtEEN
BABERASL (ROS) WM& G HESE, RERNRHES ML 5#ZE (SLAM) | HLEA
MAREEFN, FELREFAENBANE M ZR RPN RINA, HEyF £ FEA
BB

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

3. REAH
108 A B

2B ABIEAS (ROS)
3HBALL, Lirfk#H
4 M8 N1E ) 3 Az 5
5L AR Fu o B
RS ML RS S
7.SLAM: 5 A A i1

8. L& AL,

9.8 £ %Mt
1008 A% S ok kK &

1.0verview of Robotics
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2.Robot Operating System (ROS)

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

5.Robot Sensing and Perception

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

8.Robot Vision

9.Autonomous Navigation

10.Robot Learning and Future Developments

REZ: (RGEIRSERRI: EEEBEREITHWEA)
Algorithm for Game Design

A Bt TR/ R

1.

William Nace
*WEEEXZE HEHNAEHR

THEBREAFIRFRAFER 26T
W EA IR K E B W AP RI
AR IR R F B R AR R BT IR AR

4\ ‘ Spira th & # H Rk FH
® [CEMEFFZERLERURMEH R
o UHEXEMEMALXRIMNIAZERAFZMBEAL R

William Nace ##%, FHEBEAFIHTENAFHAO A Y FHE, TRENIRFRH
FERGWEREAN, EEGENEHRTECLTIRERS, BEFHMEREZR LSRR,
Nace # % LA 3 Lt W9 # F Uk o 3k Spira th F# F X, HF41 % ECE T E 6, s iHHAH
FREWAMBA S, ERETE, FERET. ATERERA EAFRERIE, 5A BAT
NG oA R ARG WA R LRI 2| o RALEF

FEEEFAFEFEMEFMK OMUE L #4L, Nace HB K F BN ERZE B RENH
F, YERARXRIT NP AZEETFERFR, REAF L&, AL REHATUE, HAF
R BT
Professor William Nace, a distinguished scholar in computer science at Carnegie Mellon
University (CMU), stands as a pivotal figure in the institution's educational landscape,

oo o0 o0
W0

"



B CIEI#A&TABRRHGEH
" DEndieliAaddiaa

INNOVATION BEYOND BOUNDARIES

founding the Engineering College's teaching committee and holding pivotal roles in the
Information Networking Institute's (INI) admissions and curriculum committees. Recognized
with the prestigious Spira Award for Excellence in Teaching, Nace chairs the ECE program
evaluation efforts, fostering cutting—edge advancements in computing education.
Specializing in software engineering, game design, Al, and particularly in computer
hardware and distributed systems,

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

2. REMNYE

MERFRAG AR TEBRAREL s R AR RE LR, Kk 5FE M F
BARRBEERITT K GZ TR, (RUETESERE T HEEF RPN ) REd
William Nace ##®& E9, BAERAAWMEF AR RN G RFEFEEZTTRFHE &,

AR W20 R, AL, BRGAEAE, 20 HE. XEEHRFME
.30 ESE., MEAN. FERIT. SIMEAB AR, TR LR B AY LR,
BN GELERES, FEREEEHFANRTFeMSPATANEFTAER., TELH R AN
TR AL o
With the rapid development of digital systems and distributed computing in interactive
systems and game design, the integration of algorithms and hardware has become a core
aspect of modern game development. The course Software Engineering and Game Design:
Algorithms in Game Development, taught by Professor William Nace, provides a
comprehensive introduction to combining digital system design with game algorithms in
practice.

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

3. REAH
1. WA, EALE
2. R, A&, 2D H
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5. ZHER

6. AL
7. F Rt

8. & A4
9. Kk
10. B 5 A%

NN

: Game Architecture, Randomness
- Sprites, Collisions, 2d Physics
. Maze Algorithms

. Navigation Algorithms

2

3

4

5: 3d Rendering
6: Collision Detection

7: Sound Design

8: Multi—player Networked Games
9: Visibility Algorithms

10: Lighting and Shadows

REW: (BEAFEATEE: REFIEEREEAERH
B )

Data Science: Machine Learning and Natural Language Processing
R B ERE T A

1. ZBAA

Patrick Houlihan
T X FEHZ

Publicis Groupe & Z ik % &l % #
4 BB 2047 2 B Sentiquant £ 48 A
%[ B2B % F #AEF & CaliberMind A ¥ K
I 14 FRE R EAT LR LR EE
; o TSRAHTIEHFHEIAN£4
® HIH EERAEKM RS I I AT B X
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Patrick Houlihan 2 BF1b th b K 2 B 4B AL o 70 3%, Tl B i A= PR 4% 4 5 8 Rk oK Bl
R, MERZEERARMRE=Z AN E5FFEE. R, 2 E£E BB %
FHAET & Caliber Mind ##8 £ K504 Rk 38 247 A 8 Sentiquant By B AR 44 A,

Patrick Houlihan # & #l A # it 14 £ FHRATV L W KB A%, £ 58 TRHEHLT
ffL#E4, KE EEEERMZ BRI B 0 SUR i6 X, o (FF AR B EB %
FWREFEREE) , (BEoMmEREER TFMARRKE) %,

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

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

2. REMNG

MBS R RETAERA MR LRI, #ILESI A TORBEEAR,
GRATATHRITENE XSS, AREAANBTINESET 5 HRBTLE (NP) #
BT 5 B, BRI T AR Python 5 M B M0 SR ALE 5 XA AT A4
BAENGEER ., BRI, SRR, BFENERAMT . XABE S X EAH
SN (4, 34 A HLESE TR S 4T 0 B 48 1 5 9F £

HRAE, FERFBOAMETRXRDN AL, FERATE, THEFHN., &
bk FRBEES, RERBALHSCEINE, BHFENRRNAL, BEHFEHES
BRI T R L A,

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

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

3. REAH
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1.Python & iF U % 3 & ZEa

2.4 B BE A A AL

B XAHAEFAIE G & EHA

A B RET IR T %

X ARAETAR §HFET &

6. 8 B & 5 WA A &

7. BT 5 T Ak AT LR

8. R . Bk 5. M
QS EMIETAE TN EMEL: LDA
10. 0 THR AT & Rl B ¥ A

1.Python and Regular Expressions Basics

2.Structured Processing of Financial Data

3.Text Data Preprocessing and Cleaning Technigues

4 Fundamentals of Natural Language Processing

5.Text Feature Engineering and Selection Methods
6.Automatic Summarization and Report Generation
7.Sentiment Analysis and Business Analytics Applications
8.6rid Search, Validation, Evaluation, and Performance Metrics
9.Topic Modeling in NLP: LDA

10.Advanced Machine Learning Models for Sentiment Analysis

RERL: (ATHR#: REABRELITEINELINA)
Data Analysis and Machine Learning
FR H . ALEF ] B

1. ZBNAA

Gunther Roland
HREBIER WERREHT

® MEMIFRERETHLAT LA
® E T LE IR SPHENIX 3R il v A2 —
o (MMEETUREZEA2ER
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o MTEHFHRAST 7T MFRNAKATMEA
® Member, Annual Rev. Nucl. Part. Phys % Z& 2 & it

Gunther Roland # 4% M i £ %48 Kernphysik #F % frik 8@ £, F 2000 4 9 A
MM FHRFOMANREE L F R NERES T/, FHEEZ DA NEFEE, 2%
AEHEERLBEIFREBETFARAE T NI RDABKATF A MAIRFEEECMS EF
FHME RS EHE; BF I LB X SPHENIX 3+ %] % % A ; Member, Annual Rev. Nucl. Part.
Phys 478 & R 2 WK L E IR %

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

2. RENE

ALE R GHEEHFLERANEER LR HEMAET R P LA R THE ARE
ARHMABERE, o MEER N AW T ERE, WAEE Python 4t 4l B4E 217
5%k, HBETUAEGRARKELE ., Z TN GNEFI L, FRANE
Scikit-learn THEE, WE¥I 5 REEFIHEHEA, URBEMF S (BFELRTRK
Kl Q 3 ) MEEF (CNN. RN, GAN) ey pr il IREBELHE NG LELE 6, £
FEEEELHR Al RREATHET L, ZRAELERERRARITHES

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

3. REAH

1.Python 42 %%

2B AT G ARG
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6.Scikit—learn

T MBS KA AR
BRME¥IREHHER

0. BL¥T: BATARKLE, Q¥
10. B %3 CNN. RNN, GAN

1.Introduction to Programming in Python

2.Data Analysis and Basic Statistics

3.Essential Python Libraries for Data analysis

4 Data Visualization and Working with Large Datasets
5.Introduction to Multivariate Analysis
6.Introduction to Machine Learning

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

9.Reinforcement Learning

10.Deep Learning"

REN: (ATH®: IBFIEREIMMTRERETRE T H

SLfRE )

Machine Learning and Data Analysis

FR H . ALE ] B

1. #BN A
[

1 Raja Sooriamurthi
FREHEAF EREALHR

& FTHEMBAFERERAATLEHR

A 3 ® HELMAFFLESERKEFAINEZHE

4 ® UIRMEMFMAEN (DSI)FF I FHE

M ® 3 Elliott Dunlap Smith 7t %3 A 3 7 M 4 %

S ® Uik AEMIEKF Martcia Wade HFX
& VYRWEZNRF CEFHRRKSAHIHIFR

Raja Sooriamurthi #E M EMEAS 6L RGHR, FbRAKATS G+
VIHRE W EE, AN HF TS, Sooriamurthi BEETHEWH¥ S, eAEBEEAR
GlE A g e, R EAEEMT L, EFRFE, Raja Sooriamurthi £iE T A
TEEMANERE, LEXFELTHREE, oA RNEERNEF S 0,
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BT RIS ik 2 40, Sooriamurthi #HARE E XM B E M TTE T RE T R KA
Ffed, HPABREHFEFEM 0SI) KEHE. Elliott Dunlap Smith 7 & # % Fa
A M A% LR Martcia Wade # = %%,

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

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

2. REN4

ALE R GIEFIEEENATHRITRARMAE2RKW LT 7 AREE RRHH
B 0T 5 HLE 5 S AR BLSE AL o oy B o IRAE WA R SR AT S LA ) A B
B, BTN, BEFIER, Ntk R X BEETE, REMT, AR
RALARAR, BT ARG, UWARREFA Tk, BB LIRSS, FERFENAATE &
BRARHATH R QIF . MEALE T DM FtE 2 R F IR A o

Artificial intelligence and machine learning are increasingly applied in educational
technology and real—world decision—making. This course provides a systematic
introduction to the practical use of data analysis and machine learning. Topics include
data analysis and machine learning fundamentals, tidy data processing, data visualization,
supervised learning basics, Bayesian classification and classifier performance evaluation,
clustering, decision trees and random forests, recommendation systems, and deep learning
methods. By combining theory with hands—on practice, students will develop the skills to
apply Al techniques in educational innovation, personalized learning analytics, and
data—driven decision support.

3. REAH

1.8 ALEF TN
PR 33 &0

3BT AA

4 BEFIAN
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8. 5K M An R AL FR AR
O.HEAL

10. K E # 3]

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

3.Visualization with the Grammar of Graphics
4.Introduction to Supervised Learning

5.Naive Bayes Classification

6.Measuring the Performance of a Classifier
7.Clustering

8.Decision Trees and Random Forests

9.Recommender Systems

10.Deep Learning

REL: (ATHR: BAZE. BRETGINEMEFFHESE
5D

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

ER T PLEEE/ AREEAE

1. BN 4

- Philipp Koehn
ABEL LI AE AN ZL S #HR

o A - ELLWMAFEFTLHEFTALEFN (CLSP) KIER ¥
AT % # R P (DSAI) A &

o S HLEMEAIREIEML Moses FFAH

o fHEE¥WH2 (ACL) 2+

® Artificial Intelligence Review & & Fx T 4% 41 | 4 &

o EHFHNE#MEWNS (IAMT) FAERKREE (2015)

Philipp Koehn ##2 it RALM FGUR M R4 4, LETIEBFHSNHEFA,
B T AR B AR I 5 B0 7 ik R K B AR W LRk R U B E E A EGOR AR E R R,
FR RENBBMET YL T 2T B, Koehn HBAE4HLT - EL 2 HAFHEIREF
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AT HENA A A G H, FNKETERIEST SEFAE PN (CLSP) REERNFEEAL
AT BT (DSAL) o MBS T R AR B HA . (M EPLEEE ) f (R HLEHE ),
FHA LT =LA,

AR AL R Koehn #3% B K 7R3 1 IT & 89 IT JR 1AL 2 #11% T A4 Moses & 2011
FUMZEERAKAERNE2 W ERK—FX, FYNE 2013 FRM A A K LAIE,
g R E LS B EF S (IAMT) AR, 3T 2024 £ 4% HIEE ¥ (ACL) 2+,
WA, MESANERMTIEERES R, B (Artificial Intelligence Review) F1 ( ACM
Transactions on Asian and Low—Resource Language Information Processing) , K #1441
AR ACL REMEENEMFFEARS W A TENHFTRGTE A4, Koehn #ix
ZRZHAEREW, FARBE R mAEEK ERREN, @8 ONFERER,

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

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

2. REMNYE

ARBELENFATLH RIRWAEBOR, MLEFT REFINERE R, 24
BEAE, PLABFFEEEA, BN Transformer &AMy, KEEHBEZOHA,
FE, RELRFATGRAEER, LEA, NEZLFLZNFORMELIT N A, BLH L
BERGIATHE &, BHFEEBATERBORMEENY, FEBHEHEATE, ¥
I R N T B B AR SE I [P LN B T

This course provides a comprehensive introduction to cutting — edge technologies in the
field of artificial intelligence. Starting from the fundamental theories of machine
learning and deep learning, it delves into specific applications such as natural language
processing and machine translation, and thoroughly analyzes core technologies like the
Transformer architecture and large language models. Moreover, the course explores the
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practical applications of Al in various fields including gaming, robotics, and
cybersecurity.

By combining theoretical explanations with case studies, it helps students understand the
operating mechanisms of Al technologies, master corresponding technical tools, and
cultivate their ability to solve real — world problems using Al technologies.

3. REAH
1THEFEINIT: Fah G 5L ir A
QWEHFA: RE, B L KKAY
3HEBERA

4.8 H%KEFAE

5.7 f A N TA8 e A2 R TR I ]
6. Transformer % 4 & 47
TEMBEA G KEEHEA

8. K% & M ALK 3 09 4 fE 1A

9.58 1k % 3

10. 6B H : e, ILBA L ME %2

NN

. Introduction to machine learning: basics and practical applications
. Deep Learning: Principles, Applications and Future Trends
. Machine translation technology

. Natural language processing

2
3
4
5. Explain the application of artificial intelligence in key areas
6. Transformer architecture analysis

7. Basic model and large language model

8. Big language model—driven intelligent body

9. Reinforcement learning

10. Cross—domain applications: gaming, robots and network security"
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REN: (ATH#: AAEREM GIEFI R P EE
)

Algorithms for Big Data

R WL SRR

1. BN 4

David Woodruff
TAREEARFE HENAFLE HB

o FAEMBEAFITHEINZLEHR

® UCB Simons Institute ##EA ¥ B i & A
® IBM Almaden #F X 0 HEHF K R

® STOC&PODS 7 & TRk 2 Wi it X %

R M 1t AR ¥ 2 Presburger %

Woodruff # 4% #Z UCB Simons Institute #ERFHECIEZREHE, BHHEABHF
REER, HFKEF2020 FZ24, BRLHH R R E; PODS 2020 F2 2010, STOC 2013 & ¥ K
FRBEXE, &% OMU KFWER, FT 2021 FHEEFRAEBEAFELABEERE,
HEHRARN L, BESENTEMBEAL AE BB KR,

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

2. RENG

ARBERETHEEAAABBEEAIEERRFOROER, AMEFIL . AEAXEHMN
BHL, REHBELEE, RENEF E. BETER SR AEEEBEEEIH ., BE
H— P FEARNEHNBFILAEASIARERAGTHEL (GANs ) , EEBREME
W (DNN) . HR#Z I (CNN) . #HIFMHZ L (RNIN) PLEE E 2 (Transformer ) %
ERBMGRIES SR, A H AT AR A TR R

AARBHEEGLRNGHLE N TR, FEFRIAHEGHEA ] “HETR” AL
H RGNS, BRSO TR ARELNT . AP REGH R AR, BRBRELRE
RFRIE, o 5L I [e] AL B R T o

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

Through a combination of theoretical insights and hands—on implementation, students will
develop a solid understanding of how algorithms facilitate accurate information—user
matching, support large—scale data analysis, and power intelligent systems in complex
environments.

3. REAH
1596 5 th 1 Al
2EMAR G D &
BAELF HREAELE
AFERER SR T &

SR AT ik B T FEALH

6. % 11 45 F ik M

THLE SR G A R R 4
8.RE A W% 5ERMENL%
9.8 # £ W % &§ Transformer # A
10,3+ HAHLAL 5 o oy I A AL B

1.Game Theory and Optimization Fundamentals

2.Linear Programming and Convex Optimization

3.0nline Learning and Streaming Data

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

7.Classical Machine Learning Models and GANs

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

10.Deep Learning Applications in Computer Vision"

23



y CIEI A& T 5 Rt i
o DI RAIA LA

INNOVATION BEYOND BOUNDARIES

REM: (HENRK: ETHNHEZINGARRA ., aat B
AL )

Machine Learning for Computer Vision

¥R FEHAK

1. BN 4

- Jens Rittscher
FEAY TR¥ELTHF
0 FEAFAYNEHIBRARZIMHEREEFRK EANKAEE

H R
_\,‘. S 38 A % Target Discovery #F 42 77 4 4 E 75 M9 53 41 & 2
LN ¢ TR ARG QR RE R RTE 2R

T e xEREMETIEREEHE

® 3B BM 4424 K, h A5 30, (1045 65

Dr Jens Rittscher WHERTHE 4 FA¥, TEMEF TR FRMNFEREE SN
EARKEERHR. WEAHEFERFTRFLT R, FFAF Ludwig J&E 8T 7 BT Ao
Wellcome A kLR 4% 0 & R, WA B RBAEFT LA At 5 AL A Ko B NFEERZ
B, Jens EF R R HAMEFHEEMATERA A NE, FEELLHFARFOCFRETR
TRERIFEEE, F2HL T ENNEEZRE,

Jens By A 58 5 # £ B P A I TR B T A A E BN AT T G R (R £ R
A, B R B B 5 R T X T AR B T BT R R OIS AR W LR R A A
BT EAENEFRETRGA R, Jens )25 5. W E AR E kR E
BAEEMENR N T, 2019 %, 5 H M AF£E QLT Ground Truth Labs Ltd, #H 52
HhE NI EREEG R KR L, AT, Jens ¥ 44X |EEE ISBI Steering Committee £ /.
B f, M3 £ EPSRC f# B S 3E AL F M 3] oL BB 4, FF B 2021 45 42 m \ 3£ [E] EPSRC
B J7 B B ke N4

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

) |

His research interests lie in enabling biomedical imaging through the development of new
analysis algorithms and novel computational platforms, with a current focus to improve
mechanistic understanding of cancer and patient care through guantitative analysis of
image data. In addition to his research in the field of biomedical imaging, Jens has worked
extensively in the area of video surveillance, the automatic annotation of video, and the
understanding of volumetric seismic data. He co—founded Ground Truth Labs Ltd to
commercialize research in computational pathology from his laboratory in 2019.
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Previously, Jens was chair of the IEEE [SBI Steering Committee. At present, he is a
co—director for the EPSRC Centre for Doctoral Training in Health Data Science. Since 2021
he is a member of the UK EPSRC Healthcare Technologies Strategic Advisory Team.

2. REMNG

KIER RGN BT EHAE (Computer Vision) tWEMIE N XBEFES5REXTF
Ho FARFIWANEGAUAFRBAEXNGEE, EAENTR N EE, FEEAR
BEWNALEG M BEA REBENEAEGAE S FERRANARTEWE WL BEo
254 KA AITE,

RAETWH W B 201t EARIRE U BT EAAL R A & 4 1B F 8 5 AT 4 A8 A
Ao BABR PG LR ECME S, FEREEK T ENA T EEN A THELHRESH
7
This course provides a comprehensive introduction to the principles, algorithms, and deep
learning techniques underlying computer vision. Students will learn how to extract
meaningful information from images and videos, understand the fundamentals of visual
perception, and apply computational methods to analyze visual data. Topics include image
segmentation, feature extraction and registration, object detection and classification,
as well as deep learning architectures such as convolutional neural networks (CNNs) and
generative models.

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

3. REAH

T ENAM & F A5 F &
2. W Ao

3. ERAFAE 5 TR
ANEF A BA

S.A AR & 4K

6. 3% & % 3 & Xt gm A
1.0 5 & & &
BREFIME R EM
QML E S G BRI

10, 4 [ % B AR AT

1.Introduction and background of computer vision
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2.lmage segmentation

3.Image Features and Alignment

4 Machine Learning Concepts

5.0bject Detection and Classification

6.Introduction to Deep Learning and Object Detection
7.Segmentation and Image Generation

8.Advanced Topics in Deep Learning

9.Visual Motion and Tracking

10.Biomedical Image Analysis

RET: (ATE#: ARARE, FERANESERRRE
%)

Algorithms for Modern Al

¥R ERK AL AHER

1. ZBNAA

Haifeng Xu
¥ mEFRFE HENBEHR

L e B R SIOMA FRFT R R E A KA
e 00 EHRBABEREARE
® 2019 4 %13 ACM SIGecom b X ¥, A ¥
® the Games journal 4Fi% 4%
. . 0] ® 2022 4 IDEAL H LR F 4P A R H 2 —
PR KT AT E R A

Haifeng Xu B2 mmd K ¥t EWF ¥ R B E R, AFINEREE B4 (SIGVA) =
% WA RN B FINAET ¥, BN SREIRR T FIEE, UR O EEM ML
BRIt W, BEEMAENENIEF I ELFF 2N ERL KB X, HHEAE ICML,
EC. AAAl, IICAZF TR 2NN AR EFRBEABEFERSE I,

M RIHKBET £A%T, A4 AI2050 Early Career fellow. |JCAI Early Career
Spotlight. Google Faculty Research Award. ACM SlGecom Dissertation Award (ZRE% ) |
IFAAMAS Distinguished Dissertation Award (I E ) AR MxtER X ¥ fheh THEFE T
% ML B9 B S FF, &4 NSF. ARO. ONR. Schmidt Science ## Google Research,

Haifeng Xu is an assistant 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. Haifeng
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publishes regularly at leading machine learning and computational economics conferences,
and serves as area chair or senior program committee for premier venues such as [CML,
EC, AAAIL, IJCA, etc.

His research has been recognized by multiple awards, including the Al2050 Early Career
fellow, IJCAl Early Career Spotlight, Google Faculty Research Award, ACM SlGecom
Dissertation Award (honorable mention), IFAAMAS Distinguished Dissertation Award
(runner—up), and multiple best paper awards; his works have been generously supported by
varied agencies including NSF, ARO, ONR, Schmidt Science, and Google Research.

2. REMNGE

ARBLEETATHRMNB R GHORAR NEBIHF T ARV, H ¥ £ EH
REMEWEHRMEBTNH, RANFATR @ EFmEIpETRERREE. R, &
RFMEEREAR . GRTRARIE, URBEMFIEREEEBFONA, 224
R FEMBERAEME TR AT, RERT Al FeTEE, iLFE N A
W W EA LA A

This course focuses on the cutting — edge knowledge and core technologies of artificial
intelligence. Starting from the basics of classical machine learning, it helps students
understand the architecture and operation mechanisms of deep neural networks, and deeply
analyzes key algorithms |ike backpropagation and stochastic gradient descent. Meanwhile,
it systematically explains multi — agent systems, Markov decision processes, and the
application of reinforcement learning in large language models. It also introduces the
Monte Carlo tree search algorithm and the design of language model agents. Finally, it
analyzes the market algorithms of Al platforms, enabling students to grasp the field of
artificial intelligence from both technical and market aspects.

3. REAH

1B EMmEBNEF
RGP 4

3R 1w e A R AL BT T
A58 HRERA
5.Markov % % it 2

6. 58 AL 2 3] Fn %t LLM 9 5
7. LLM By s R T AL, B AR
8. RFFFEMIE X

9.9 5 AR IE R it

10. Al F & 0T IHE %

1.Background and Classic Machine Learning

27



% CIEI¥@&TA i frt
) DEEIAIAFERA R

INNOVATION BEYOND BOUNDARIES

2.Deep Neural Networks

3.Backpropagation and Stochastic Gradient Descent

4 Multi—Agent System (adversarial search + game theory)
5.Markov Decision Processes

6.Reinforcement learning and application to LLMs
7.Reasoning issue of LLMs, Chain of Thought

8.Monte Carlo Tree Search

9.Language Model Agent Design

10.Market algorithms for Al platforms

RET — (ATHRGEYNEF: WEFIER HREEA)
Machine Learning in Biomedical Sciences and Bioengineering
FNFH: NEF TN

1. #HENE

James J. Choi
WEEITEK W TELY#HZ

o FEEI¥KAMFAIAENELLEEWBA

® £[E Zeta Surgical AMEMLE AN E i K

o FEHEI¥RAFHEFVHELIEITE fAxA

o ULFEEI¥KNEERAMEHARETNE £

o UNHEFHEER -FFEL (ERETBEFF S RgWEHR

W HEFZ —)
o UNRNFEER -V  FREFWIEARAKF S (XEFFF2mmmi+ELmM
-)

=]

James J. Choi #FRBHFEE TF A4 TR FHA H 5, FoHEEFEELS
MEREFHRELTEINFTEATAMAFEELISRLAUFARENSB LB EAHEA,
f AR A B H F I LA F R A oy ik, ARk T b 23R AT VR W R B B S AT B R
KBTI ARREERR ., RA A pE Bl afEERmEMrT 25N r L, F5RR
% T E I 40 4 £

Mty L E AR, Bk, WE AYFRARE T EEAAE, BB EA1E, A
F R R R A o LR i R FR T RSy A James J. Choi #ARXEMWHRABELE
FEAYPEFTIRE-FEANEEE LA RRER, WHGYELURERAR S REFDW,
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James J. Choi, a professor at Imperial College London, heads the Doctoral Training Program
in Intelligent Medical Imaging. He leads research on minimally invasive surgical devices
and methods at the Non—Invasive Surgery and Bio—Examination Laboratory.

Utilizing ultrasound and microbubble technology, his work addresses neurodegenerative
diseases and brain tumors, offering new treatments. Choi has received prestigious awards
for his contributions to biomedical engineering.

2. RENE

ZRBNEERFIAYEFAF A TAE TN, YENF 5 LA 64
BBEE, AFERENEFIOE R, GFLRE | BIEMREENIT. FEMNEET
HFEAG A, DT R ML F S R R N R R, RATHSE N4 [ A ¥
FAENTARNECIFR, BANEES R EGIRGE 2 F A, REN ETZLF A
BRENEF T B, T EHEAE.

RARGE R, A Kb F ALy B 2 T b oy T AR SO P O R AL, I e A AL
TAT AR R MRT R wRIFREZENEF AR WE T AT, RN AT
A EFRAEY TRG SR, BAARERENEEHITEN,

Join our 10—week Machine Learning course focused on applications in Biomedical Sciences
and Bioengineering. This practical course bridges the gap between theory and real—world
application, giving you the foundational knowledge of machine learning, including its
principles, operations, and the execution of algorithms. You'll engage with both
mathematics and coding to develop and implement machine learning solutions. Starting
with the basics, we'll then move into case studies from biomedical sciences and
bioengineering, showing how machine learning can solve complex problems in these fields.
Our goal is for you to become proficient in machine learning—to understand it, discuss
it, and apply it.

By the end of the course, you'll be able to look at issues within the biomedical and
bioengineering landscape and determine which machine learning tools can create effective
solutions. If youre keen to add machine learning to your toolkit and apply it to the
dynamic areas of biomedicine and bicengineering, this course is for you.

3. REAH
TATERERYENRCEFRE
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0. (BT 4 F 24
10.Transformer B & & % ] 24t

1.Mathematical Foundations: Master the essential math behind these models and code them
from scratch in Python.

2.Supervised vs. Unsupervised Learning: Understand key differences and appropriate use
Cases.

3.Linear and Logistic Regression: Train models to predict, classify, and make decisions
using labelled data.

4 Multivariable Regression: Design complex models for advanced tasks.

5.Neural Networks: Build upon regression concepts to create networks for sophisticated
applications.

6.Unsupervised Learning: Analyse and model unlabelled data.

7.Deep Neural Networks: Use multi—layered architectures to improve prediction accuracy
and solve complex problems.

8.Convolutional Neural Networks (CNNs): Work with image data in machine learning.
9.Recurrent Neural Networks (RNNs): Handle sequential data with temporal relationships.

10.Transformers: Discover transformative advances in machine learning and their
revolutionary applications.

RETZ: (ATEREEEY: ARARAL T ENRGE
i Bl 2 )

Optimal Control and Planning via Dynamic Programming and
Reinforcement Learning

SHE BEE A TE

1. BN E
Peter Zhang

TREBRAY BHEFHR

o FTHEMEARFNHFRELRAZS AEIRFRHF
o RENRALEI¥RIKZALEL

® iGN A R R EF LA
o H{FINFORMS (Efrz&E¥58E¥%) . £xEBHFHh2.

" |
*E &R

® ¥ (Journal of Mechanical Design) % 1l X %k X &
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Peter Zhang # &2 F AW HBRA¥FRFR MBI EHE, AEZEFMELRREH
JRAEZHEE, KEBREFRSFAFRBT IEMFNRAMFFL B LM, FAREE
T¥RERT IRRAGE 26, XA EENFARTAIHFIT T RLoy i,

KEBWARTREE R P AR CERREAM N, &, FRUAXEBRL2EAR R
GEE A ERRRSREFERR LT 2B, WELFEA T RILE 2 F W
Wl KERAA S TLAGAR, EPaER-EEL RGNS, K& A HEEM MR
B TH, Gk R T B B By 2R e B R

WA, EFAT ER RSN ETENS, AT I EZAMNETHEH, X
EHRENEEEAREAFAENEL, EHETEEFS5EEFS (INFORMS) | £E#¥
the . £EZLFHhE2WE R, KEBRFRSEFRARRAEAE, FHREA G CHFHRATR
EFfr %W 5. i (Journal of Mechanical Design) %4 AR F| EX KW XE, BT T
RATENAFE, ATHE, IBFT, BLEIEFEWEREE, KEARHZIE R
TEFEEFAEERAFTRFRORAFME T I, UL ENFRAE . RIF N HE
Tkt F AN X, RETFEARRAEN ZEE, £ KFR, KEFTNEZ 2R,
FREREAFANCIFEL BN, VFAENKRRRLLELER T BEWHa,

Professor Peter Zhang is an esteemed Assistant Professor at the Heinz College of
Information Systems and Public Policy at Carnegie Mellon University (CMU), where he has
earned a reputation for his contributions to operations research and information systems
management. Professor Zhang's academic foundation was established through his Bachelor
of Applied Science and Master of Applied Science degrees from the University of Toronto,
followed by a Ph.D. in Engineering Systems from the Massachusetts Institute of Technology
(MIT).

His research is primarily focused on optimization theory and its practical applications
across various domains, including supply chain, transportation, health, and other
socio—technical systems. His scholarly work has not only made a significant impact within
the academic community but also demonstrated tangible value in real—world applications.
Professor Zhang holds several patents, including a global optimizer for supply chains, which
is a tool that uses algorithms to streamline supply chain processes and enhance efficiency
and responsiveness. Additionally, he has developed a blockchain—enabled hypothetical
simulator to assess the impact of information sharing within supply chains, marking an
innovative contribution to the field of supply chain management. As a member of the
Institute for Operations Research and the Management Sciences (INFORMS), the American
Mathematical Society, and the American Economic Association, Professor Zhang actively
engages in academic exchanges and collaborations, continuously enhancing his research
capabilities and international influence.

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

2. REMNG

MEALEGS 82 BRI E R R, o AR BB I8 20 By 77 3% SE I B R G = AR
EHRHEAX, CRANBAFEERAKARNEEZTA R T W, RREBERAN B SAX
( Dynamic Programming, DP) 5 # k5 3 (Reinforcement Learning, RL) Z&E & &4 5 #
X WE LRGN Lk, RENDSRAANERGEIH R, BNV L THEA WA
kM, A RGURBEBMFINROEE, AN RETR, RO AHEELE, BEA
R Q ¥ %,

FARFI WA BB EBLAB AL HERSTHNHRE, FERKEETL
(Exploration - Exploitation) #y-F#l#l, RABLSEH X EEMAF T ENEALSH . BE
X EEaRRF LR, FHFAZINERD TAEZIAN R EL,

With the rapid advancement of artificial intelligence and automation, data—driven optimal
control and planning have become central challenges in robotics and intelligent
decision—making. This course provides a systematic introduction to Dynamic Programming
(DP) and Reinforcement Learning (RL) for optimal control and planning. It begins with
modeling and simulating dynamic systems, followed by detailed coverage of model—based
problem formulation, model—free learning, and core RL algorithms, including Bellman
equations, backward induction, fixed—point iteration, and Q—learning.

Students will explore function approximation techniques for handling high—dimensional
state spaces and understand the balance between exploration and exploitation. The course
also highlights the application of reinforcement learning in robot control, motion
planning, and intelligent decision—making, bridging theoretical foundations with
real—world implementation.

3. REAH
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1. Introduction to Dynamic Programming and Reinforcement Learning
. Simulating Dynamic Systems
. Model—Based Problems and Formulations

. Bellman Equation and Backward Induction Algorithm

2
3
4
5. Model—Free Problems and Reinforcement Learning Examples
6. Exploration versus Exploitation: Multi—Armed Bandits

/. Bellman Equation and Fixed—Point Iteration

8. Q—Learning

9. Function Approximation in Reinforcement Learning

10. Applications in Robotics

RETZ: (RBIRSANKE: ATFREWUXH P&
Bkt )

Interaction Design Foundations

FHFH: AKE

1. BN 4

Lorie Loeb
rRFHFRAT TENHER

o HEFHFRHTIAIEEHE (AFTARMHLRE)

o IRFFHFREFIAMRHAFLRE (DALl Lab) B &
a4 A

®  REFFHFIRERGAT A E PO UIUXEIT fSTA

o UHENEBAFUHENMFEERARTS R AHAFE

o UNRREGXEERMFLELS NSF) RANNSTEL F
BIE A4

Lorie Loeb ## =X 4 HF I IH EWAF R AT AHE, HFELATE £, DAL
LI FWNEKAABARIATEE, A FEEALF QR ITHEAE WKL BASEAREST
HEFEF WA, WAFAARFE ERNLT W FL 0, FETHEFRSBAEASL A
FHRESREELRGEE S, UAREBAY, AAAFM T EGITFRER, AR
HFANKE, UIUX &3t 2387 0tk K3y T B A8 B4 0y b FL #fF %5 . Lorie Loeb #
BESLSNERBFEELS (NSF) mEEBERXITERTR NH) RoeyEFAmE, K
BATHUEEH L NCNT AR B IF£% £ 55k, FEIRARG R ITHEIH LHR, VHF.
R AR R R T REH
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Professor Lorie Loeb is a Research Professor in the Department of Computer Science at
Dartmouth College, Director of the Digital Arts Program, Co—founder and Executive
Director of the DALI Lab, and Co—founder of the Human—Centered Design minor. She also
serves as an Affiliated Faculty member at the Center for Technology and Behavioral Health.
Professor Loeb holds a BA in Film and Television from New York University and pursued
further studies in art and film at Hunter College and the University of Colorado Boulder.
She has taught at Stanford University, New York University, and the Rhode Island School
of Design. Her current research focuses on human—computer interaction (HCI), Ul/UX design,
data visualization, and the application of digital tools in healthcare. Professor Loeb has
led numerous interdisciplinary projects funded by the National Science Foundation (NSF)
and the National Institutes of Health (NIH). She has received prestigious awards such as
the Fulbright Scholar Award and the NCWIT Undergraduate Research Mentor Award. Through
her innovative work in technology and design, Professor Loeb has made a profound impact
on education, healthcare, and sustainable development.

2. REMNGE

ALK E (HCI) A5 A K5 EH A G 8l o fT A B R A a1 i G, A P i
BUODRANRES —ANEETE, WETH P AEER 8RR LH TR X2 W ERER,
AR B PRI 3IT § QU —F R P RIS, AR PRt e R AR, &
ERAREFRBHRFOEL RS AARBREAERT, ANKEMA P ERREZERA
BRI RAABRFEXRELZNEE, GROUACEHRRAHRHEEZL —,

ARBEELENFANKE (HCI) WERFEE, ARFTERAMELA, RENEE

FH PRGNl AR R RO WERME BT FHERIUKE
WA BRI L FE MR EREAGER; 53 Rt 0y & N fo o K7 % 2ER
BAMAEZ R AR EREEGERT % B RA KT, hRRGESHRERA
Wt , HAFRRERER, BERLFEANGFigna TEREFHITEN, AREHREE
Bl, Wit D EEAEMRVREWEARARRE#ES, S6ELFIHLEEE, FAEKAE
HEOAARMTE LERLTRAA PEREZITGEY . QAFHBEGFTLEN S, A AFANK
BAS TR G LRI LA,
Human—Computer Interaction (HCI) is the field that studies how humans and computer
systems communicate and cooperate effectively. User experience (UX) is an important
aspect of human—computer interaction that focuses on the overall experience that users
feel when using a product or system. Human—computer interaction and user experience are
designed to create a user—friendly environment to ensure that users can easily understand,
operate, and get the information or functionality they need from the system. In the
context of modern technology, human—computer interaction and user experience have
become crucial factors in the design and development process, and have become one of the
key factors for the success of enterprises in the information age.

This course provides a comprehensive introduction to the fundamental principles, research
methods, and cutting—edge applications of Human—Computer Interaction (HCI). The
curriculum covers user perception and cognitive mechanisms, cognitive models and their
application in design; explores various interaction technologies and paradigms, including

34



B CIEI#A&TABRRHGEH
" DEndieliAaddiaa

INNOVATION BEYOND BOUNDARIES

touch, voice, gesture interactions, as well as virtual and augmented reality; delves into
the principles of software interface design and usability testing methods; and equips
students with core techniques for information visualization and presenting complex data.
Through rapid prototyping, the course compares the advantages and disadvantages of
low—Tidelity and high—fidelity prototypes and guides students in creating interactive
prototypes. Additionally, it offers an in—depth introduction to Figma tools and digital
design principles, studies interactive storytelling cases, and examines the applications
of 3D modeling in AR/NR and future interaction trends. Combining theoretical knowledge
with practical exercises, students will enhance their user experience design skills,
innovative thinking, and industry adaptability through case studies and project—based
learning, laying a solid foundation for research and practice in the HCI field.

3. REAH

1AM EEA

2Rk 5\

Az AR A

4AXEHAREHER
DM R A R |kt

6.2 TH PATH iz & A
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1. Introduction to Human—Computer Interaction
. Perception and Cognition
. Cognitive Models

. Interaction Technologies and Paradigms

2

3

4

5. Interface Design for Software Systems

6. Information Visualization Based on User Behavior
/. Rapid Prototyping

8. Figma and Digital Design Principles and Techniques
9. 3D Modeling in Human—Computer Interaction (ARNR)

10. Case Study of HCI
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RETE: (NRIESHRTE: SHEHEEE TR
L4 )

Motion Structures: Deployable Assemblies of Mechanisms

R LR TT A A T B A

1. BN 4

Zhong You
 FERFE IEBFLARHR

o FEAFEEAFKKL

® Uk 2000 AWM AR E

® Y% Science EAME

! ® ASME Journal of Mechanisms and Robotics &l % %
® AHFKE YA Financial Times, Nature, Eurika L 4f &

Zhong You ## A FHE LR AAFAEE I AF KB IR FF LML F M, B
FHAMNT SIMAF, ARBFT IRRAELFM, ARMREAFHETREH, 5 #
BEHESHAFHERARTR, EXETFREWIAR ERNFEAF TR F A,
/hong —HESIFA¥ TEZREME EPSRC HAH K i, MEHZFEZEAFEEKRERK L.
ASME Journal of Mechanisms and Robotics &| % %,

g F 2000 FHRBEBM AL E, F#E%id Science 2EAMEFH . MR RE
¥ % Financial Times, Nature, Eurika & T 7 E#dfad, fuevfERL g st S mm R
FHEEFRRGAFNERF UL ELRNERFE R,

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

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

2. RENE

A —MEFARGN TREMEA, S EMETRY TEREM N haE, FHTaEst
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RTHFREFMAE, ZTHE, EAMGFHENEHEN —EE&ZFK, UBRETE LY
AWM TA A,

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

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

3. REAH
1. LA AL

2. Il M

3. FTHEHEHN

4. FEEHEME LA W45 R ET
5. M A AIM A = fE 5 A
6. Z 4oy SEAE N A

7. ZHRAME A = g R I 4
8. Z 47 &I 4 A 4y 1L A

9. /LM

10. IFREM RIS B A

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

4. Applications of planar motion structures: Potential applications as retractable
roofs

5. 3D motion structures constructed from 2D mechanisms

6. Applications of 3D motion structures

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

9. Origami structures
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10. Origami structure design and applications

RE+H: (WRIBSEHIE: NAFLABRITEERHE 3
o5 B S )

Machine Component Design

T H: FRIE

1. ZBNAA

Diana Haidar

FREEEASE NRIEL S H

® Maker Ecosystem €| Z A A R 4T H %
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FETREAFTHSEEER

W{E 4 JE 7 b Chart Energy & Chemicals #Lak T2 )
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Diana Haidar H#EAER T F RN EMBR LAY, HEIRFRIMIBLA S BT, AT
FHY ) E £ A RSN E Maker Ecosystem, B4k, Diana 3 & ;&4 & A % TechSpark # 88
ZRAEFBALL., XEIRHEFNSZER, BB ELAN AL ZRLSNRNE S,
LRI H B M F A B R, AR F A STEM TR KRB T ZEE T #. Diana
AR T MAERE DT, UM IE, TERI, HEEARTLLEFRREGMNKE A4
B, R BEABEINFE T M, h kit flEfot g 7 & 24 R4 8 T
6 0 AR AR AR

Diana Haidar is a professor of Carnegie Mellon University in the Department of Mechanical
Engineering and leads efforts in the new Maker Ecosystem. Her research interests
encompass 3D printing, mechanical engineering, and engineering design, with a particular
focus on developing both metal and polymer nanocomposites for advanced performance in
extreme environments. To achieve this, she design, fabricate, and build various custom
testing equipment for these unique materials. In instructing undergraduate and graduate
student teams to make their own machinery, she developed a passion for using maker space
resources to bring more hands—on design experiences to the classroom.

2. RENG

i%ﬁ%ﬁﬁ&%%%ﬁi%i% HBRNREFRITWEARRIE, W RAFE—EH
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This course teaches the fundamentals of machine component design through examples of
consumer automobiles, which are among the most common machines used by the general
population. These machines are powered to perform actions, such that they apply the
desired magnitude and direction of forces for controlled movement. Engineers take on the
challenge of ensuring both the automobile and the product line they are made on are safe,
effective, and long—lasting through machine component design.

As an introduction to achieving these goals, this course provides a survey of concepts in
power transmission, gears, bearings, lubrication, clutches, breaks, shafts, screws, load
analysis, fatigue, and material selection.

3. REAY

1. % HUARE BB N

2. HLMGE M. wdb. B, B, WK
3. s ek HAE., E . EE. . HE
4. HIEEAFT: #S, TR, HF
b, . FEM. Bk, B&. HaA
6. HR&EFE: &8, B8, BE. KM
7. FURA . B IR KA B A

8. IR & TR

9.% % | 3 fLAn e K AL

10. HFAZ G A%

1. Intro to Machine Component Design, Community Building, Gear Types
. Rotational Motion - torque, velocity, work, power; Power Transmission - gearsets
. Power Transmission - simple and compound geartrains

. Vehicle Transmission - manual and automatic

2
3
4
5. Failure Modes and Prevention - static, dynamic, stress, strain
6. Failure Modes and Prevention - strength, deformation, shear

7. Materials - selecting for desired functionality and inventing complex materials
8. Assemblies - links, bearings, shafts

9. Joinery - fasteners, couplers, welds, adhesives

10. New Powertrain Technology - vehicle automation and electrification"
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RETN: (BIECRWATIE®, HeFEEETLE)
Brain/Machine Interfaces: Artificial Intelligence, Signals, & Circuits
FRTE: ETHIE/ATHE

1. #HBRAN G

Neal Bangerter
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Neal Bangerter T 2018 Fin N\ E# T ¥k, HEA Y TEHRK, TETEF KK (5
FIEMRI)  AZEG SHEFT . ABE/BBEL2 AR ETLE, EXRBZ M ERTHE
OO CLOCUS) FEMFER I ¥R AFTA, A FHEHRHEEF R, FEEI XK. 1
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Bangerter #FE MM A F MR A RAKBYHEFF L FM, MEEHERBALZREE
SIAEMEFE L EM, e ERAB T AT EERGEF L TRIT, FERA LT RET
WA N F Visualize, VG, HEZHEHAE TE, MEAEMKEES R L 5T L
B 5k RETE, HE XA SR ANE Reactrix HEF HAFEE L&, 2006 £, HE
RERF, R EBAEHRAF LB ENHART R BT, Bangerter & WH % X BEHF
T &R T #8305 JE T W R AR R B B T AL ko 7 R WL S S A BT B A R
BB, UERBIE ATERAMAXEARELENF AT LN RS HRE, ik
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Neal Bangerter joined Imperial in February 2018 as Associate Professor of Bioengineering,
where he specializes in medical imaging (with a focus on MRI), artificial intelligence and
machine learning, big data/data analytics, and signal processing. He is also the Imperial
lead of the London Collaborative Ultra—High Field Scanner (LOCUS) project, a joint venture
for ultra—high field MR imaging between Kings College London, Imperial, University
College London, and the Institute for Cancer Research. He serves on the Future Leaders
Panel for EFG Asset Management in London as their Artificial Intelligence expert, and is
affiliated with the Imperial Artificial Intelligence Network and the Computation,
Cognitive, and Clinical Neuroimaging Laboratory.
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Dr. Bangerter received a Bachelor's degree in Physics from U.C. Berkeley, and received his
Master's and Ph.D. degrees in Electrical Engineering from Stanford University. He spent
several years as a software developer for metrology company Wilcox Associates prior to
graduate school, and co—founded data visualization software company Visualize. He
returned to academia in 2006 as a researcher in Stanford's Radiological Sciences
Laboratory. His current academic interests include the development of novel pulse
sequences for magnetic resonance imaging at ultra—high magnetic field strengths, the
application of machine learning to a variety of problems in medical imaging and healthcare,
and the promises and limitations of data, artificial intelligence, and related technologies
in the biosciences, healthcare, and other industries.

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

2. RENE

EARER Y, FABHT NILEE 2 (Brain/Machine Interfaces ) 413, %35 A%
e (Al ol ®> (ML) M EFHANBEAMETNEL. REGEEHBEEIAARE
BF MM AAREWERBEA, MERANE WA LEATE  MLBEF REFTLET H
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NRBA (EEG i . & L EMG AL e B MEG sk B DA B R T R By 77 % ) 5 F RN R A (ECoG
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FAAMEZESHEMATITRMNBEFIREEETAET &, &E, RESRL HILE
DYURM B R G RN, NAXBRAREMEERE N ZHAT %

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

3. REAH
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. Applications of brain/machine interfaces
. Introduction to basic signals, systems, and signal processing
. Basic electronic circuits, microelectronics, and integrated circuits

2

3

4. Basics of the human brain and human nervous system

5. Neurological signals and Non—invasive brain/machine interfaces
6

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

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

10. Signal processing and machine learning techniques for biomedical signals
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RETL: (RFITR: EFEREBNTIUTFHRENLA )

Introduction to Very Large Scale Integration
FRTE: T

1. BN 4

Ya—Hong Xie
MM AFEYILR BB ELE TRL S HR

DR 25 E A A A TR AT B BOR A R
BAGHETIRFha EEE 692 7
012 FEERERLLFRAREE
*EFFEARNARAAXY LS
B SRA IR M2 #F 5B 1F R K
o HAXENAHE., B AMEEFEZRN 3B LHLA

Ya—Hong Xie #H &AM A FEM IR (UCLA) #HF 25 TR RAMA G HE, Hk
EAMFFE £ CLA ZX B #ig A& £ iy k¥ —, Samueli T ¥ & 2022 £ US.
News #f & L TAEXTR¥RE 1660, ALK¥H 8L,

MEAEEEET IR, R THE, e T%, BRAWESY FREMEREET
FGH Xie HBEAKT 10 ZRUAXE, A BHXELATSZIER LA 2012 F,
BRFREHLA-D RELELWAAR, R HLRWRAFRITFE, e A O
EINRKBEYRF R, 1Fh IEEE 4+, Xie AR Y EL = FHE EEE R FHEHFLE
FHHER2ER, IEEEZ2REANLTEHARALZ —,

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

v

x

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

2. RENG
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ARB RGN BT F5 Gl o0y AR A By B AR N T 5 R B S 5 30
REREBEITSFHEN TEmRER, REABTER G B ERANT, ZFRNELE
IR pn 45 MOS A 2 454 . DAR MOSFET B9 TAEMLIE , & 4 45 3] B p i B 6y 38 T
TR, I T ARHE R Ay AR R A BOR T o AR T

ERFEEH L, BENEARREE OMOS Z 8 w5k, #ehFE s A3 B4
FEEp R R MEM, K, REFFITTFERE At BB EEEEE, AeHES®
KW AFEA P AT AN A LR, RRENFI R FIE, bl 7t 5 Mo
B SE R A ATURAT T R Ly FEa
This course provides a systematic introduction to the fundamentals of microelectronics
and integrated circuits, guiding students through the complete knowledge framework from
basic charge and circuit concepts to modern IC design and fabrication. Starting with the
nature of electric charge and circuit fundamentals, students will explore solid—state
physics, intrinsic and extrinsic semiconductors, pn junctions, and MOS capacitors, leading
to a detailed understanding of MOSFET operation.The course also introduces integrated
circuit fabrication processes and examines the short—channel effect—its underlying
physics and the historical development of mitigation techniques.

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

3. REAH

1R, BB

2B B E (IC) RFU; TATH & ok 3% 47
3EAWIE; KMEF FERGIMEF TR
4pn HEF1 MOS v 5

5. MOSFET: pn £+M0S 7 %

6.5 Mk L B T 7 AR

7 SR AR TR D RO Y T R R R
8.4 /R #

9.CM0S . B

10. A e FEL A v 5 09 A B A N

1. The properties of electrical charge, basic electrical circuit, resistors, inductors,
capacitors, current source and voltage source; mention the omission of the all—important
guantum mechanics and thermodynamics;
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2. The essence of the integrated circuits (ICs): voltages at each circuit nodes;The prevalent
IC logic: Boolean logic, etc.

3. Solid state physics: atomic bonding, energy bands, CB & VB; intrinsic and extrinsic
semiconductors; the temperature effect of extrinsic semiconductors

4. pn junction & MOS capacitor: construction, charge distribution, 1-V; the difference
between MOS and MOM capacitors: the density of states;

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

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

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

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

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

REL/\(RTFIE: M5 EANES HEEERART)
Wireless Communications System Design
PRI FHREARG

1. BN 4

Dani jela Cabric
NAKEEYILR BFIRLSHF

® MMAFBHYILREEMEANRZAATE EH

® 2018-2019 IEEE Com Soc  [# & & Fn v, F T A2 I th 2 38 AR
® E[F |EEE W&z 5 fufs B AL FE 3l Bl £ 4

® B EEAE R MaxLinear A F ¥ A ¥ B A

Dani jela Cabric ##& &M A FBM A RE T 5 IFHITE RHF. #T 2001 45
KBImMNAFEY AR E T IREL LA EF6, MET 2007 F 3R 4F M A #1055 A 2
R FIREVELE0, WA AT WELRLREE AR U, REAABHNEE,
R Z25HEaH, RARTFeMmBtE L R& iy £k, 2020 4, Cabric #i% H Hxf
IR RS A Jo B S R SR B O Fu SLER I ST Ltk e KA F TR 2 (IEEE)BE £
B FAR BB 4 E IR, ATAFERBT AL XNES A BELR T K.
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Dani jela Cabric is a Professor in the Department of Electrical Engineering, University of
California, Los Angeles. She gained her master degree in University of California, Los
Angeles in 2001 and her PhD in University of California, Berkeley in 2007. Her research
interests are wireless communications system design, machine learning for wireless
communications, sensing and security and performance analysis and experiments on
embedded platforms and software defined radios.

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

2. REMNYE

REFERNA B LW TR ERBE RRUI T &, N7 0 5L 09 f 5 S0 A %
AR G R R AR, FANEFIRERRKTAEE T A 2R, LA
by A 0 o U S R TR S AL RO & B kit B R AT OFDM. 474 An £ R& W ALK
EEEFITURLEE MU HERAR, AHFENEREATMFUIANETL RS, A5
26 #| 60 Pl . WiFi A Bc

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

3. REAY
1RFEE: FT=E., KA Bk EEN
2ELETAE: FH/MRA. Fit/an
S ELGHAM, RETE

4. % #poR F (OFDM)
S.fEdfhit, H, AF

6.4 K& fE . MIMO
TRAERTG . KA SN S fr )

8. 70 4t R A AL

9. %t L. WEF ., WiFi, BEHEE
108 L4 56 #5 7 A KK M 4

46



% CIEI¥A&TAGRRAMGEN
o DI RAIA LA

INNOVATION BEYOND BOUNDARIES

1. Digital Communications Fundamentals: Signal Space, Transmitter and Receiver Structure
2. Signal Processing Fundamentals for Wireless

3. Modulation and Demodulation, Estimation and Detection

4. Wireless Channel Modeling, Link Budget

5. Multicarrier Modulation (OFDM)

6. Channel Estimation, Equalization, Synchronization

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

9. Design examples: Internet of Things, WiFi

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

RETA: (REBEEHFE: “Rif” REERFRERFERSL
At

Low-carbon Technology and Future Energy Systems

FRF . BIRR G/ AR

1. ZBAA

K FIE

® FERAFEMFLFRFR IREMAFZA AR
e FEAFAFTIRNAFRAR
= 0 AEAYEMVLWEEZRERLRK
® NERC FRIE#f % /N & J& o % 3

® 20172021 “BEAEABGELFGEEFREE ALK SWAFA

Aidong Yang ##% T 2014 S Am N2 K%, HEAERBMIE P It TRAF R4 5 H#%,
FHAEEFFEAFARIBPAF AN ARABRERETAERIAFUFIRL L,
FT1997 FRFHELEM, EMNFRERFEZM, Yang AR EFEAF L F 5B TERW
BRI Y AFERFR, BIHLANIAE, TRILAF, AFHLAFFLX
FANAMNEE L FA R T

Yang HEWH R ABET FAMF/ EMFIBRRMER RGN EL T EZMTHE, UK
PRAARR Fn L R R TR R LA AR . TR AR TT R ARAlE, My AT
NAEMERE=ZAGR: EMARTE, RE-RF- KX AT AHBERIA, Yang #H&T
CESZAFHEAR VAR ALLART “EXREBLELAHEREEAREH T2

Aidong Yang joined Oxford in 2014 as an Associate Professor in the Department of
Engineering Science, and as a Research Fellow of Green Templeton College. He is also

A

I
ot
p=iis

p=t

W]l

47



B CIEI#A&TABRRHGEH
" DEndieliAaddiaa

INNOVATION BEYOND BOUNDARIES

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

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

2. RENY

AR AL B AT I oy £ ZEIR A0 g RSk, SN R T A IF KR Uik
FRWARTI AT F, xUFEETHRFEE, FEHEFHE TENEE) HREMRAL,
ERAFRE, FEARANSFIMFRXBERBEMAFERA, wFELE. £HHLF(
A RN ) e Al o (L R R ) A G R, RN AR ERE) 2, BE A IR
FmMFEIE, ATy TE,
This course will discuss key energy and environmental challenges and introduce systems
engineering approaches that can be used to evaluate and develop effective solutions. These
approaches are based on mathematical modelling and include numerical (computer)
simulation and optimization. During the research projects, the students will also have an
opportunity to learn and research key energy and environmental technologies, including
chemical, biochemical (e.g., bioreactors) and electrochemical (e.g., electrolysis, fuel cells)
systems. The course will start with a set of lectures to introduce the theoretical
foundation of these approaches, which will be followed by undertaking research pro jects.

3. REAY

1. RREFEN; REAREE
2. LR BAEF A
3. RfLFRAMEE A
4. BREZF M IR ARAKL B
5. A 4 JE H T i A AR R

6. A 4 i IR v A AR

7. Bk, HESHA

8. KARMEAL: HENAERMR N
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9. RKMIFAL: IHHENABEMENY
10. WAEIRG: EHFETFEHFEXRR

N

. Introduction to low—carbon economy, energy system principles
. Techno—economic assessment
. Renewable energy technologies

. Green hydrogen and energy storage

2
3
4
5. Life—cycle assessment and carbon foot—printing
6. Bioenergy and biofuel

7. Carbon capture, storage and utilization

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

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

REZ+: (RRAE: FAREUREGARBETHEEERL)

Water Treatment and Sustainable System for Water Resource
Recovery

FRFE. HFMF

1. ZBNAA

Joe Moore
TREHEEAY EASFEIEER

o FHEMEAFIAGIRFIRFRAR

o xEt¥¥2%¥ 202 FeELNELFL2hAEX
o XHEHEXMFREIEBRMFLEIBRAME

o XHEZXM¥ELLMAELFE

L [ Sl

N /‘ﬁ”’g Joe Dallas Moore # +-F 2006 4F #k 1% Wabash % bt £ 4 ¥ (%1% )
FEFA, A 2012 F50 2017 F o R /R FREERAF LR (XFR) TR £
FO, MR ZEREBAEDTARIANKEAER, AHLEKE T B WEEN R
", Moore # £ 9T X7 k464 T M A W F A KB B, B AT HT R E R IR
JR B A SRAT A AR AR IR 3] R, 4 A R AR R 4L FE 07 T . Moore £ MY A % B L 1
FIm TR JKBORAE IG5 o oy B

Dr. Joe Dallas Moore received his B.S. in Biology (in French) from Wabash College in 2006

and his M.S. and Ph.D. in Civil (and environmental) Engineering from Carnegie Mellon
University in 2012 and 2017, respectively. His research focuses on the interaction of
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microbes and nanotechnology, particularly the effects of nanoparticles on microbial
communities. Dr Moore's approach combines environmental microbiology and nanotechnology.
His current research focuses on the development and application of new technologies to
assess and solve environmental problems, particularly in water and waste treatment. Dr.
Moore's research interests include environmental engineering, the use of nanotechnology
in the environment, and the mechanisms by which microbial communities respond.

2. RENE

WG BRI TE L K E K E RN 2R E N BRI A, £,
JEEUREMEHRAULRR., TP EHMERE B ZEATRT S Ty AL,
EPBAR, PABREEEBRAREFFHHAARNG LR N KT LREETRT HNRE, HIFE
HEMERA, EWERANFIZNEA LETKEERKLEN B, TABFEH
J& B o
How to efficiently, economically and environmentally friendly treat various types of waste
water has become an urgent problem to be solved worldwide. Biological method, membrane
method and other high—tech are widely used in urban and industrial water treatment due
to their advantages of high efficiency, energy saving and automation. The development
of high and new technologies such as biotechnology, nanotechnology and information
technology has opened up new ways for water pollution control. "

3. REAH

1. K AR
2. WOR KA E

3. B fE B A
4. BALERA

5. R An L ik
6. KA AE AT
7. i R A A A A R AL 2R
8. FIRAE G FK

9. AEABA R A

10. HE R A

1. Water Chemistry. Water Quality

2. Drinking Water Treatment

3. Adsorption and Oxidation Technology
4. Electrochemical Technology

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

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

9. Biotech applications

10. Other Advanced Technologies

REZ+—: (BB EERERE: LFRESHELRATH
PRGN G R )

Materials and Energy Storage: Why Materials Matter

FROT . AR

1. #HENE

+ 3 |

Julia R. Greer
MNE TR AERE, h¥hEXTREHF

® JuE T KNI LBEHREA

® /3 AMARM-F B % (2019)

® iWE-AfH#IE% (Vannevar Bush Faculty Fellow)

®  (Extreme Mechanics Letters) ( Nano Letters) &l * %

Julia R. Greer A AR E T I 5 RMERAH L REMENERMMHIER, B
G HT 5 A 1 = 2R | oKl BOE A R R 5OR, TR KB Rl & 5 &
BRI, FREFREN ., s A EBOETF WG AR RAM . 4R B
SRR R BRI

Julia R. Greer KM T & /8 AMARM-F#H X (2019) , BB THERRL-AMHHEX
(2016 ) K CNN #y 20/20 i W% (2016) . #F X K F# M4 #E T ¥ (Technology Review)
(2015) A T A RBERK A Z —, # (Fast Company ) ¥ H100 fir & 4% H A7z —,
FRMREZFIIEIT hRFERM” (2014) , FRET ZFRL LA Kavli (2014) .
Nano Letters, SES 2 TMS (2013) ; NASA, X EMM T2 (ASME, 2012) . KAWL
MRBE (2012) . & IFEE (DOE, 2011) . DARPA (2009) PA R # A # #9 TR-35 (2008) .
B 2007 FARAEEmMNE T ¥R #%, FEb 2 (Extreme Mechanics Letters) # { Nano
Letters) T &l £ %

Dr Julia R. Greer's research focuses on creating and characterizing material systems with
multi—scale microstructural levels. Her team has developed methods for the preparation
and synthesis of micro—nano—structured materials through technologies such as
three—dimensional lithography, nanofabrication, and additive manufacturing. They have
systematically studied the mechanical, electrochemical, electromechanical, biochemical,
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and photonic properties of these materials and their correlations with the material
architecture, composition, and microstructure characteristics.

Professor Julia R. Greer received the inaugural AAAFM=Sig Award (2019) and was awarded
the Vannevar Bush Faculty Researcher Title (2016) and CNN's 20/20 Visionary (2016). Her
research was recognized as one of the top ten breakthrough technologies by MIT's
Technology Review (2015), was named one of the "100 Most Creative People" by Fast Company,
and was recognized as a "Global Young Leader" by the World Economic Forum (2014). She has
received several professional awards: Kavli (2014), Nano Letters, SES, and TMS (2013); NASA,
the American Society of Mechanical Engineers (ASME, 2012), the Breakthrough Award in
Mechanical Engineering by Volkswagen (2012), the Department of Energy (DOE, 2011), DARPA
(2009), and the TR-35 by Technology Review (2008). Since 2007, she has served as a professor
at the California Institute of Technology and is also the deputy editor of "Extreme
Mechanics Letters" and "Nano Letters".

2. RENE

HRBFEH TRAR RN LM, BRAREA, BKEAFS, T REWIFREGAH
MR, DRH#FZCRBENE R, ARERETRETR MG EFHMBNERRES
AT A o IR MAE A BB R, NEAR AR FH R, 453X 2 o iR B A
TR ERS HFAERMM AR EFHL RPN ER. REUNEF FRBMES
WA EEFEG, RSN K R BB A T o i TN, &5 S
B BUR SR AR R RARE E S
Materials science is dedicated to enhancing the safety of batteries, reducing costs,
extending their lifespan, and seeking more environmentally friendly material solutions,
in order to promote the widespread adoption of green energy. This course focuses on the
fundamental principles and material behaviors of batteries and energy storage materials.
Starting from the basic concepts of materials science, the course introduces the basic
mechanical properties of materials and applies this knowledge to battery material systems.
It helps students understand the role of materials in the energy storage process. The
course mainly uses lithium—ion batteries and solid—state batteries as case studies,
emphasizing the relationship between material structure and performance as well as the
battery working mechanism from a material perspective, laying the foundation for
subsequent courses related to materials, energy, or batteries.

3. RERHK
TR TR ARBFERA TR %

24 BHR & St
3ALFEHAE K —Fh AR A
4 BFEH

5. kW5 F &
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6. ¥ AL A
7EE T AR
8.EAW

Q. WL My P EY ARy
10. 0 R4 5 A RHEZ

1.Energy storage technologies: batteries as materials systems
2.Fundamentals of Materials Science

3.Chemical potential as a materials concept

4.1on Transport

5. Surfaces and Interfaces

6.Introduction to Batteries

/.Lithium—ion Battery Materials

8.50lid—state Batteries

9.Mechanics of Materials in Batteries

10.Battery Systems and Materials Outlook

2. R X

RE—: (EW%: MEARBREERHERR TR TENF
%)

Molecular Biology of Memory and Memory Diseases

¥R DT ENFEEERE

1. ZBNAA

Samuel Kunes
M AE 2 FEHRENEL BT

o WMMAFWAANMFFMREERLE EHE
BHAFEMHERTER S8 £

Pew £ EFHRFHLFHEREREH

Damon Runyon—Walter Winchell 34 &% B ¥ 4%kE#
RAEA “WARI R ET (60/726, 318) 26,318
Samuel Kunes % ZBfAF 0 FEMMAENF A G HFZ, thT 1988 £V FHh4E
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T¥k, ARREFELFM. ZREMNHTARECHERANL RAG AT B, XANHR
BEWEMREREX MR HBENELER TR 7 —FARERTSE R TERENE AR
AR AE R A Y, AR PR AR I IR N . BRI AR R B 2 B R, A FR
BAEMNU+ L5, CESNTREFABTI LK XA AL F: BFIRIZHR ) F 7 &
(£#%5. 60/726318) ., ## L ¥ k451 Damon Runyon—Walter Winchell #4 4% H% 4
FHABBWAUE 4 Fa4ERE (Kunes Laboratory).

Samuel Kunes is a Professor of Molecular and Cellular Biology at Harvard University. He
earned a PhD in Genetics in M.1.T. in 1988. His laboratory uses the Drosophila melanogaster
as a system of choice to examine how behavior is modulated by the nervous system’ s
functional plasticity, and to illuminate the relationship between genetic control and the
evolutionary divergence of behavior. With respect to the function and plasticity of the
adult visual system, the aim of this project is to determine where and how such memories
are encoded. Another study looks at how a protein involved in synaptic plasticity is
synthesized locally in response to environmental inputs that produce a memory. He won
the Damon Runyon—Walter Winchell Cancer Fellowship, and he has his own named Laboratory
at Harvard (Kunes Laboratory).

2. REMNG

AL (Memory ) ZAXKMWZ Sz —, HAMRRNER S R, 8—H.
BARKFRIZH (R RRERELE ), Bl b2EH K E RN NN AEE,
RIS ENER P RE— AR X EERRFEN—— N EF AT IR EEE
Bh#EAHT—R. ARREY, RAVKFIT 00 X—FHA—M 2 20T, K EF
SRR, URKMa A FIB LR RAT A, AL, HaRiTL?

AT H A R HATZ Gty 2 BT, TR KR X250y Fr Bk 8. 6] — AN T FL Y R AE
—BERE, SRS S (R, BRETUERKRN, STRIREN)
RNUAE 2 TFEANEARR, HLLHEFEARY “HWEEE" &, WEEENKE
— AHEERM (WWETZEWEE) L—2PmHE T HRA T X, NiRE
RINMBERETH, B2, ATHWELENRAANITEEAMKT B RRANALTEEE
G A AR LR A AT R IR IR RATE AR R 2T 5 40 4
HEa iR NF, BEEFEITHET N (neural plasticity) W&, UAGEESZEAE KK
SR PR EELE, BRI F A

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

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

This course will take a holistic approach to the science of memory. We begin with basic

knowledge of the molecular and cellular biology of the brain. The course then turns to

the concepts of neural plasticity and the storage of information and experience as
‘memory’ within the context of the brain’ s anatomy.

3. REAH

1B IL AT & X

QAT R kS A [ B
3BML 5 KM

ARNHE BHE

5.Hebbian i, 7 # 4%

6. %% fi ¥T 2 1 B AL
TR 2 F ¥

.M RILILEETIRILWEZE
ORFMERE, THMERKBEE
10.5 RAT1Z; 9 /R % 5 Bk R

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

2. Neurons, Synapses and Circuits — Nuts and Bolts of the Brain: Here’ s what you need
to know.

3. Memory and the Brain — Where Do We Find Memory in the Brain? A first look at brain
structure and finding the ‘engram’ .

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

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

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

7. The Molecular Biology of Memory — Signaling Between Synapse and Nucleus — Memory
and the Genome — Cell Biological Correlates of Memory
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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
0ld Brains; Their roles in memory and psychiatric disorders — Making Brains in Dish

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

BEZ. (hEFES5EUFE:. HEFR. EFREGELH)

Chemistry and Biology of Drug Discovery, Production, and Action
FRTE: EHLF

1. &&ﬁ%

Jason Sello
N KFHE LR/ A AYE ArHF

® M AFMNF RAK
o WMAF¥HA LRGN MFL Y HF
® UVUHMHAFNFRIXZLREFLNNEER
o 2010 F(HMNEEMA»FhF) R THTARKEEZA MR
- AR A
o =xX[EN¥¥S, XEHANFLEFLLR
o XRxEERMFHLLBILRGE
Jason Sello &AMl A2 1H & 24 (UCSF) 2 R %%, xR ZAZAHATE R LK
Ao Sello i+ WA REREAHEAR, A AR SHBEWNER IR EE AT T 4K
HRWE AR i3 B B a3 &) ) R A 08 B A RN

Jason Sello FAEA B A F WML F T, MO RABECHEF LN KT EREE
RRFEWAbRPHNA. BRELEBDHBAFRBMFRLEM, HFAREELFRTK
MLE#sE, R RRE S RFE, o XEERA¥E 42 (NSF) "CAREER % "fn
Eli Lilly"#ey#%",

EHT 5 RR A RS FRE L, R REGIE TR/ 2T RIKE 0 300 &
KW 2 BARIE M, URAT A TIET A 2 B R R AR R, Sello A B A
5 TAERAT 2012 Sy s R F R LA R K

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

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

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

2. RENE

BNREREENGYMERAER, MAERTHELE-MBEN LW DT, KK
WMEF —FHEWHEK, XEpTFRATRAE AT PHATLEGTH, EENKAUR—
EWATENTE  EWHATER, EX LR FLAWNNARL —ERRATERNRNES
Mo ARBEEREUFGENFZIFMKR KRRBEBEZCFMEN N ZEH, AR
B ENF/RMFHFEZNFE BANFERNF LRI A FOEABSED
FrRAL LM F R I F RS AAREY, ROEUSHGER HA, HBR
ERBMEEMLE, 2 TENSE, BRENFSREFNAR, RESHAGNNEE, &
AR

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

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

Throughout the course, various antibiotics will serve as examples to illustrate the
biochemical, molecular, cellular, and genetic perspectives of drug action. Students will
explore key aspects of pharmacology, synthesis, and production of these drugs, gaining
a deeper appreciation for how chemistry and biology intersect in the development of
modern medicine.

3. REAH

1904 F Ak A A &

QBB RERIR G BT R R
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3 & BN 0y B A fu S E R W1 LA
ALE R B AN W T T
5.1 % F W AE RIALH L B & 030 25 AL
CHAER FATERBEARE NERSK
7B AR AR PR B A 5 2R AR I A R
8. A L HE 1K % IR &k B K B 2 400 6 B T e
Q. EMUFMBLE: MERWETRE
10.XEATEAEFCmyiE & EEITED

1. Intro to antibiotics and microorganism

Explanations for antibiosis

Exploitation of antibiotic production in nature

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

Tuberculosis and the taxonomy, phylogeny, and morphology of Mycobacterium tuberculosis.
Taxonomy, phylogeny, and morphology of Streptomyces griseus.

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

Taxonomy, phylogeny, and morphology of Saccharopolyspora erythrae Structure elucidation
of erythromycin Definitions of macrolide and aglycone.

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

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

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

8.Non—Ribosomal Peptide Synthesis Tyrocidine Biosynthesis Domain and Domain Functions

9.The strategies that biochemists and geneticists use to elucidate the metabolic pathways
that yield antibiotics. The strategies that organic chemists use to chemically synthesize
peptide antibiotics, lactams, polyketides, and aminoglycosides.

10.The use of genetic engineering to produce known antibiotics and derivatives thereof.
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REZ: (£W¥: ETTHERFARNGHEKRRFIERRE)

Molecular and cellular biology in development and diseases
FHNTH: REENE | AHENY

1. ZBNAA

Aziz Aboobaker
FEAY EMFELHHRT

® FEAFEBRWEXAFERK
0 FEA¥HEFHAUBZRLEERE
® FiEA¥BBSRC DIP (HF R AMAFHLIZIAE )
WHFER2
; N & HERERFFLERSRARESEERE
N | @ A4 SCI T (PloS Genetics) &l 4%
IAENNINNEE o AR AEAMERL Y HE
o UREEHITEZSL (RCK) £%4
Aziz Aboobaker T ERS FAMF M T AR FAHEFARBI - TFNFAAREH .
LRV TETEAFAR DY EHBLEDFHL, EATRER, LHEAELEH Hox #
F A E R s RNAT 7 T By R8I 51wk 5] A¥E B o Aziz Aboobaker #k % ¥ 7 2016-2019 4 1 [
HEFEAFEEMBERAAFERKEFEAFFINFREAGHEK, AEFERFENFR
B AR G oh e AR H A 2 4 B 3% A, fh =2 A A 2 0 E 4 B SCI A F] (PloS Genetics )
£ % Z — . Aziz Aboobaker # 3% B BT B9 #F % £ B K i 30 4 B A VL R 3R 3h iz 3t AR 80 T 4 e DA
RAREE, TORSBEMEEXLALZ BN S HEKRE T,

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

2. REMNGE

ETREWERERNRITENFNRBIER, B TFEN P TENFE . BIEF. K
HEMFURENEFHRWEM, T4, FEREST T LT £ 0 5 R M0k
M, %7 ONAZRNA 2| & B a4 6 kb . Bk, IREBHERNGRIT SR L i AR,
BEEFAGREN KR, URaTREFMERAFNHERNE, KTEMFBIEN B
MAAW AT RaEAER, RERXERANSHE,

Besk, REBEHERNF LKA TR, ERREREERFEE. ®E, FEKE
BB RO EEAE T, AEETNFHARMEEARET &, VFERBEEY
EFF RO EE— S0 B XA, F AR R A 1R A A
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MR BRI, ARKANFENEFTFREIAMR TR R KR F T R,

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

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

3. REAH

1.2F £ 4 F 3 ah B oA x|

2.k A FE Akt AR 4
SRAEEMF I SR FM S HEMAE
AKFENF . RE RGN EKELH

5% W94 F A Ak kR AUE R

6.0 2 fb 4 ok AR AT g

TRIB A E Ak EEA kS

8. T 4 Mg & # i

9.3 ¥ FF A&

105 £ A% HRRHREH

1.Fundamentals of Molecular biology and the Central Dogma, DNA to RNA to Protein
2.Fundamentals of Genetics— Genes and Inheritance; Molecular Genetics and Genomics

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

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

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

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

8.Stem cells and potency
9.Animal Regeneration

10.Regenerative Biology: examples of world class research

REN: (AYEFITE. EAMBNSEMGKRER)

Intro to Biomaterials and Bionanotechnology
FHTE: ERBANAE

1. BN 4

Benjamin Almquist
TEEI¥RL S #HR

o FEEI¥RANIEZRAGHKK
& MAEIF¥KHKEEGBEARTELE
® UK 2017T EWMMNAEMMBFLFAHRENRT
® BAHB/FEEIFREERFREA
® LEANMEHTHMAINEELA
® Advanced Materials % 14 Z 1 F % f5 A
Benjamin Almquist # &% Z H3EE K FRE T H B ZM LG L2060, #HZAE 2017
ERMNEMHBFLFTAARERT; RARBFEE ISR REHFRAL; WAL R
Advanced Materials % 14 Z% ¥ ¥ % 55 A

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

2. REMNYE

KEREANBUF MBBZEESRFHRXAR, EARTREF50FE@HAH
EER R EAOR R, Ft — SR EE MG EMPR R R A RENE T
g FRERTHREEERMERONT, FHFEER T EMAIER(EEET)
5. BRERIERF) AR 8 R

MR, REFRNT R BRI (BHER T, NE ., BlEGEE) LR EMHR
WA, ANERATHNERARARMMAHER S £ HAMRE, B R0, ¥4£
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BT MEGME TR G EBR R A,
RENEIHIURETHEGHRBAREEFTNEFHAEA, QEHRIL ., H1K

REGAGHAMBENE A, BLF, FARERNAKRRETHE 0TG5 EHEEM

TR, AREFHEEAYHYE, ALBE 52BN FREENA .

This course provides an interdisciplinary introduction to the interface of chemistry,

materials science, and life sciences, focusing on how atomic and molecular interactions

determine material properties and their applications in biomaterials and bio
nanotechnology.

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

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

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

3. REAH
1RFEMMf s, TRFAF; RFHER
2. FHMA; (b
SAHKFMATEMEIER; WEES; a8
4EM-ERAEAER; R BTN R
SR ALIR AR M B Ay B B
6.4 4 AR A e M

THGREM: EMHREE; £HHE%E
SAEMMMBNR; HMWET; BHAR
O.fFEBA: HKBH; WABARELARS
10 EMAPRBOR: BUE RS B9k K

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

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

. dipole—dipole interactions; polarity; ionic covalent properties

. biochemical properties of biological materials

. materials for drug delivery systems: types of biomaterials; biocompatibility

. Applications of biomaterials; drug formulation; controlled release systems

2
3
4
5. mechanical properties of materials: stress and strain; elasticity and plasticity
6
7
8
9

. biomimetic technologies: nanoparticles; nanotechnology and drug delivery systems

10. Bio—nanotechnology: microsensors; healing nanomaterials

BEAL: (EHEF:

JERE I 5 1R ER R BT )

Nutrition — Fundamentals and How Food Influences Health

SN HH. EHEY
1. ZENE

Mary Flynn ##% & — (LA B R FTB N RFZF N LT VAL, A ZWHFERME
BEHFARARGEREE ., T 1994 FRBEEGAFERFHLFM, Flynn Hig B 2012 4
EAEAMRAFEEEFEHR (K)o o, B 2017 F0UK, MAHEEFTEHAFH
FBRyan AR %A LB AR, HAEHFMAXRS T AN ZRLATZE XY, ¥k
72000 FlrKBFMAK, 2007 FXERTH T EMRR (AERBHEENEFTRIE) ,

Mary Flynn
HPARFE EFLHHF

YRETARFHFRFRAR
FRERKFHERFHR
MAEERFRXRKRELBER G FERT

A BRI R B 4 5 Hag
YHERTHAFERREZRARER
RFFE PEAREE R IR 2 6 BRI 8 v )

LB 2010 45 2 18 5 B IR T i i 24 ST FE RS R

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

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

2. RENE

ARBAGNBERAFNERTE, TIT R0 P 0 E IR %0 AR, KA
SREAG. RENEREFRHRENTF, 5| RFLHEBRACEN. EREEEREF=
KREERFEANETNGRILEE KRR (WERR . RO, B X%, #
FAREFHESREAHENIR Y, FARIMRAEK G BESR NG FH R KK, R E
AFRNHBHEERF (RERGT M) AEFEE YR T RA F o ER, U
BB AT ARG LR RR

LV ER VS TEF TV L e VO E S U T Y O P
R R R A TR . T B 5 R E . AR5 R A A
MR, AR AR SRR RN, WS ETANES ARREA L
RS ST

This course provides a comprehensive introduction to the fundamentals of nutrition and
examines how food influences human health, metabolism, and disease risk. Beginning with
an overview of nutrition science and research, the course explores the functions of the
three major macronutrients—carbohydrates, lipids, and proteins—and their connections
to common health conditions such as diabetes, coronary heart disease, and obesity.

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

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

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

3. REAY

1.8 78 o R
2HAME T BRRAHBEANE D
e Mk a . FRMENRE
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1. Introduction to nutrition topics and terminology. An overview of nutrition and
nutrition research.

2. Carbohydrate

—Defined, types, food sources, function in the human body. Introduction to diabetes and
the role of carbohydrate.

3. Lipids

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

4. Protein
—Defined, food sources, function in bod, effect of low and high dietary protein intake.
5. Micronutrients

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

6. Energy management
—The role of diet/ food in body weight. Health consequences of overweight/ obesity.
/. Diet and chronic disease development and treatment

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

8. Nutrition and Physical Activity

—Overview of the relationship between nutrition and physical activity in maintaining
overall health and well—being.

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

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

—Understanding the process of nutrient absorption and metabolism in the human body.
—Exploring the role of cellular biology and biochemistry in nutrient utilization.

10. Nutrient Absorption and Metabolism at the Cellular Level—Il

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

WEN: (REF: BE. AERAASGHMELHNTR)
Molecular & Cellular Immunology
FHIH: REFIDTFENF

1. BN 4

Alexander Ploss
EHRPWAFE S TFEDLEHR

® FHAMNAM4L LI E Ploss Lab
® URTL AR AF IR R R X
o EEAMFERIES (AAS), XEHLEHIb2 (IDSA) FHE
e H KR
o VirusEEFALAMTE EFRAFEL KR
o LAl 2020 5% 4% % Charles M. Rice
Alexander Ploss B #l 4 LA A ¥ o FEM R A B HF, WA MAGL LEE Ploss
Lab, Ploss ##% 7 /2 E E Z AR A% (University of Tibingen) %5 7 £ 41t ¥ ¥ +fm+
FAL, FEVEREEEERAFERLERLEFH R (Howard Hughes Medical Institute)
o 4 2] i 18 6245 E g JE HF % 0 (German Cancer Research Center ) #:% 7353, 7 FEA R
RERF I FE L FO, th o 8 E R AR Lo Wy 0% KR An 2O HL#], 36 I R
H, MxEREFMER, AR NEABAL IR, 2T REF/ILFHES P4
b, QEFNACFHA, EFEARMDRER, ATHRMTHALFRELE,

Ploss # &%k ® 7 2B F-F®HEEF XK IAE 4L X (Kimberly Lawrence Cancer
Research Discovery Fund Award ) . 3 B 3@ 2 & & By o 3 5 i & £ 41 7 7t € (Astella’s
Young Investigator Award) . % [E AF i 24 &M & B AFAE ¥ % (Liver Scholar Award) .
FEMENFLMENR T - X-FHBRLAE (Merck Irving Sigal Memorial Award) .
BEREFFLBRY-HBEMNEL, BRERE-$EHF2HEFHARAKL, XEBEF¥S
HREFLURMGH I BRI S 2 LRI TR R L, F58, Ploss #3k £ H & W Mg £ 5
TP AR R 41 7R R P AR B R TE B R R

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

In recognition of his work he received the Kimberly Lawrence Cancer Research Discovery
Fund Award, an Astella’ s Young Investigator Award from the Infectious Disease Society
of America, a Liver Scholar Award from the American Liver Foundation, the Merck Irving
Sigal Memorial Award from the American Society of Microbiology, the L6ffler—Frosch Prize
from the German Society of Virology, the Young Investigator Award from the Theobald Smith
Society, the Research Scholar Award from the American Cancer Society, and an Investigator
in Pathogenesis Award from the Burroughs Wellcome Fund. Professor Ploss is a member of
the Genomic Instability and Tumor Progression Program at the Cancer Institute of NJ

2. REMNYE

HEEFGE, REFEN—NDRENTE, BN TAEARE R R RO BT AL
UR RN TRAER . MERERRNER, RRFEHE@E TS EFIE, &
RlafREmA. REZBT MR AN TaRRT REHRE.

ETRBHR TGN RRARNERT T, GFLARM R, BENGEATESL
REFAGIRBUERZRRRNER LR RAGE, REARMEHNE, UEEH, T 248,
B 40 ML LA B B B Ty, HF AR R AR £ SR B AR RS RR A R iR KR HEAT T MRk
FENRRSGRE, HREETREFNEREAFR, METERARLE Y RN —&
Biso

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

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

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

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

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

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

5. MHC and its function; Signaling through immune system receptors - part |
6. Signaling through immune system receptors - part Il; B&T cell development

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

8. T cell effector functions; B cell activation
9. The distribution and functions of Ig classes; Fc receptors; Immunological Memory

10. Dynamics of adaptive immunity; Immunity to cancer

REL: (EF5A#T L TEEBRNATHRRREGAX
& FF K )

Planetary Health
M TR EENETE
1. EBRNE
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Katherine F. Smith

FRAFE EFRFER

o WM AFEFHFHRK

o AMHFTHAEILK
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o WHERNEAFGAMHEFER, AFAHR, HLAELHTNREEHE

Katherine F. Smith R EF R Z 8l #%, W2 A WFHEFE LA KK, WREDEEF
FHREKARFERSRR, WREZFRAR, MEFE L HENTEATA, LEHRKAE
ERREAFMERDHBEFFTHEZIE, T 2008 EMANZAF WFAHRELR
ek A STEMM #HE . WA RKRLRE (BE) . (EAFRM) . (—MEE)
o (R EWE) SRATIFFH A L,

FEHT I KO AR A AR B AR YRR MR IR AR, HFEE R TR B ek

FRBELGZRLWHKEGEH, WRB T EPRFZFRERKARL G AR H Y, R E
MR, M AHERTARFNAENFFLFMN, URMNAFZFEERARAESE., #HE
AR AL,
Kate Smith PhD is Associate Professor of Medical Science and Senior Associate Dean of
Biology Education. She is a member of the Division of Biology and Medicine Dean's
leadership council and administrative leader of undergraduate, master’s and doctoral
education in the Division. With training in infectious disease ecology and biogeography,
Dean Smith joined the University in 2008. Her scholarship focuses on planetary health and
STEMM education. Her work has been published in peer—reviewed journals such as Science,
Ecology Letters, One Health and Conservation Biology.

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

2. RENE

—NEBRRAERFERE-NERSHERG? £W S HEEARNGEEALTG? KA
AT IR BT K BT A 07 R AT (T4 390 7 55 8y i A P R AL KR IR 73X e [R] RLAY
BT ARRRAR A AT B BT —NHT N FRHUR, TR K E S AR B A R Sk
WTHAAXBENYH, ARBEAL 10 ARBEOFAENBITERENT & AR,
Hopho TMERERARA SR P ORAME, UATERE: AXHEPRIP AXEE
IS FHIRE N,

FEMBETAERMM, EWEFRERR. REAR, BRF. FERF, TE. #KF
BRAPRBEERE, EIREARNERFRB I, FAFRH AT LA LITE
Bl R EB IR A BIRAR G R A, 7 A (1R a5 A M T (IR 2 foad A @ JRE B B v,
FFERAE 21 ARP BN T %,
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Will a warmer world be a sicker world? Is biodiversity good for our health? How will we
feed a growing population? How do we transform cities for health and sustainability? These
and related questions form the foundation of Introduction to Planetary Health. Planetary
health is a new interdisciplinary field that examines the human health implications of
human—caused disruptions to Earth’s natural systems.

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

3. REAH
1AELZ G AREE
QAT MG A KR

3. EMAIH R G AR E
ANRH M G A F R

5 E R G ALK

6.1 30 5§ Akt K&
TRERMEK ERE S E R
BHRARGITEME

9. MpEfEE

10, EEER EWOEE RS ER/ER

NN

. An Introduction to Planetary Health
Climate Change and Human Health
Land—Use Change and Human Health
Invasive Species and Human Health
Environmental Toxins and Human Health
Infectious Disease and Planetary Health

Food and Nutrition on a Rapidly Changing Planet

© N oA W N

Energy and Planetary Health
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9. Ocean Health

10.Mental Health and Happiness on a Healthier Plane

REN: (WEZF: N XHEARRRTHLIE)

An introduction to Exoplanets and Cosmology
R KRR

1. ZBNAA

Enrico Pajer
I AE HB

® SR AN B FMIERYIERHT

SRR+ # BT W FH R R
BERRAKFHRENBEL VLR
YHELBHIAFEBNERRT, GRHAR R
LML A ETR R

o YRWEHRZRS (W) #TFH&HREAFEL (Vidi grant)

EnricoPajer B AR T O A F B A K FAELWER . SIFAFT XAARF R F
N, TENEFEHEFE, BT BESS) NS ETORNA R, aFRRPK. AR
B, FHHORKHERF, BRI, MY ZERFAFGRNWEL LG LG, EMARTTA
FHRAR . ERUXAFERMER BRI E IR R R RREE R EFHEA
BEREX, #SZAREFAMANL, FEEARFARFELT I ZFMH,

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

2. RENY

ZRENFHEEE -GEE-ZHR- AN RKFFFEATS, BN FFEIE L
MEEHRMEELN ELAHRABREREARAEFNA Rt FHFNEZEARIBL,
BEITL(EF) YR, BEHREEE, FANFEIZREEAHERFTTHIK, niE
ERBURABNLZE, #MEgHNFHFRARNEL LS ez,
The course begins with the Friedman—Lemait—Robertson—Walker inflationary cosmology
model, a brief introduction to the major epochs and discoveries in the history of the
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universe, a review of the Big Bang model and its particle content, and a discussion of the
main components of the current universe, including visible (baryonic) matter, dark matter,
and dark energy. Students will be able to better understand the expansion, acceleration
and redshift of the universe, so that they can predict the future evolution and fate of
the universe.

3. REAH
1. KRG RMTEER

2. RAMTERIN T &

3. FHMKEGMTERE  TERWE &
4. FHAMK; FTHFAY; FEEETE
5. MEERATR; RADE LA TFH
6. BEM AL AL; FHFIER

7. B, R E . A AK

8. EAE., it 51 NE5R

9. FHEMB T F; ML

10. FHRUR G E; £ Reits

1. Theory of the Solar System and Exoplanets
. Methods for Exoplanet Detection
. Cosmic Expansion and Planet Formation; History of Planet Detection

. Composition of the Universe; Cosmological Redshift; Friedmann Equations

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

7. Dark Matter, Dark Energy, and Accelerated Expansion

8. Galaxy Clusters, Rotation Curves, Gravitational Lensing

9. Cosmic Microwave Background; Thermal History

10. Event Horizons and Curvature; Inflation; Primordial Perturbations
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BEML: (BF: ZREFTOBEPLE5H4465F)
From Combinatorics to Calculus
FRFE: BE /R

1. BN 4

Dan Ciubotaru
fEAY BFLEHF

® GEAFFERARFKRELE
FEARFFEBRERFEREF SN
YHEMT, AR AFETRESR

WAL B B AR F IR BT R
SHHRZEELEMLEERBNFLL SR
o EEN¥¥4 (MS) Z#HHEF4S (IMS) R &

Dan Ciubotaru #%E F 2014 FAEF A RETME L THWELARAFBEFZTR T BEOH
WL ES, ZRTFHT KEHRTFWNH R fd ¥ T1E, Dan Ciubotaru &% F B 4
PREM ARG FEFZS, ENABREEFEZRFRFRLGHI, FMEEFEAFE
BRERFRBEFRIN, ARF AP RARFELHE T, 82014 FUK, HF-HATF
ERFFERERFIRA £ T T,

Dan Ciubotaru # 4% 19 #F % 44, & & 7~ 6 representation theory, iX & —ANHF % At #RiE
Hy B A TR, B AR X R R B 2 2 Lk RAEZR T WYL R 2 AR b o AR B A B T R
B, HBENHRAREFETEEIRSWEFHRF L (EPSRC) "#LHFH KB

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

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

2. RENG

BAARE, FEFLHEBAGHFE . ARSI FMERNZOMS, FRREZAT
Bk A F G R G AR AW RF R P ARG 7, R AR R A 5]
B3R oA 3 T2 A7 55 07 b & A 2 Bk B

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

3. REAH
1. AaHk¥

2. RHEGH G &R EHK

3. Zeta B G105 F £ WK

4. R

5. HMER 4. Gamma(1/2), XE R,

6. @&k e AE, NEREEK, MERLSKEA
7. BmEME, FHHE, 46N

8. MR EMEWEREA

9. MR MAEMD B F Y &

104 & B F A& X B B A

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

2. Infinite series, generating functions

3. Zeta functions and Bernoulli polynomials

4. Calculus: the Gamma function T'(s)

(integral definition, basic properties)

5. The probability integral, T'(1/2),

Double Integrals

6. More advanced properties of T,

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

Extension of calculus concepts related to the Gamma function.

Probabilistic interpretations of the Gamma function, Central Limit Theorem.

74



% CIET¥A&TAR&RAMGE M
7 DR AIIA LA

INNOVATION BEYOND BOUNDARIES

Applications in Statistics and stochastic processes.
9. The role of symmetries
Groups: geometric symmetries, permutations

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

RET: (EMAKF: REITE EERLET)
Numerical Analysis
FRY . BE

1. ZBNAA

Ming Gu
N AEEEAIR L5 HR

o M AEMEAIREEFL Y HE

B A AL S 4

R BRRE, REEMRK, BEitE

" 2017 Ml % 3 EIF ALk XKL %

.-: o 2017 4 Hipc & ik X %

— Ming Gu #3E I A £ 0 B A A B 2 %38, T
1003 448 A4 B A W I & A S BALEF R BH L2, 9T 2000 4 A M M8 7 5] AR 2
TR E BT ENT R RELYH, RN AL TRk, 3088 2K E
BB, BB . R EIES T (BEREST ), MF iR R 2K S MERE
W, Ehas 017 EEFERETEALHREDL XL,

2. RENG

AL T2 FT R AT T ALK AR B R AL BB B 7 ik R AR A, R
A2, EPaE SR b AR TR T A BRI KA SR R % F
PHRBRE . KRB, MRS Z, FERRAN—ANEE XL, R ANRTHEEE
W —Fh 3 07, R REE A RS T &M B AR @ S A o] By B b Ay ok, &
Mz A TEEER, EFof . GEERMITERAEFE, A6 A A AREA
A WA WA TRAE R AR, R BRI

Numerical analysis is a discipline that studies numerical computation methods and their
theories for solving mathematical problems using computers. It encompasses a wide range
of fields, with many optimization problems often being formulable as mathematical
programming problems. Linear programming is an important subfield in operations research
that has been studied early, developed rapidly, widely applied, and has matured methods.
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It is a mathematical theory and method for addressing optimization problems involving
linear objective functions subject to linear constraints. Linear programming finds
extensive applications in areas such as military operations, economic analysis, business
management, and engineering technology. It provides a scientific basis for making optimal
decisions in utilizing limited resources such as manpower, materials, and finances
rationally.

3. REAY
1RET® G HA
2. B AR B B
LMK KA ME; B ®
A F e A A
5.0k & LRI B A
6.% B R & ALK
7387 228 B A
8. F it 7

9. T AP A I
10. & Z i

1. Introduction
. Introduction: Linear Programs and applications
. Linear Programs and their duals; the simplex method

. Optimality and duality

2

3

4

5. Applications: Diet problems
6. Applications: Multi—0bjective Linear Programming
/. Applications: Transportation problems

8. Zero—sum Two—person games

9. Non Zero—sum Two—person games

10. Summary and conclusions
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RET— (NARFHNEE: IRZERGHLMETREK
Bt &L it oA )

Numerical Models, AI and Machine Learning, and their Applications
R H . BE AT EEER
1. #HENE

Anastasia Romanou
b T AEHS

o LT AFNAMES NABRFRHEF
® NASA XEERZHRNAR R
® Y {rXI[E AT AMOC HF K 4 R
® X[EMHHMEFLNSALNEEZRE
& L LHBERFEMRAFSENANERFEE

Anastasia Romanou # 3% & B0 th T A % b Al g 5 A 438 2 %3, e 1999 3k &
HEREANIRFYEEFFE LA, B bR ZEERMEMKA (NASA) X k8K
REFR BT (GISS) WyH % %24, GISS 2 NASA ty i3k A FHAE %4 T 93 1T 5256 T, 3B I
TARZFHIHANAGE — DR HZREMNARARCTE LM G AE . FEARERR.
ABERFE HRSETXATHRMZERANANTFRE, RET HF LD F0EHH K
HFEHRERARE RSN T — IS Fr 2k AL RN R B+ 4 & L A7 8 RFL By
MEFENNASA REAERHEXRERARZERSNRC)EF +F—KEL AKX 10 FHEKH
], SFMRSEE A T4 . I A AT X L By 4 X S

NASA Goddard Institute for Space Studies. She earned a Ph.D. in Physical Oceanography,
Florida State University in 1999. Her research interests are in Global carbon cycle and
climate, large—scale circulation of the oceans, and climate variability. She also
participated in the Decadal Survey for Earth Science and Applications from Space to
research the Ocean Biology and Biogeochemistry community's initial input to the RFI issued
by the National Research Council towards the next Decadal Survey for environmental
monitoring and Earth science and applications. NASA and its partners ask the NRC once
each decade to look out 10 or more years into the future and prioritize research areas,
observations, and notional missions to make those observations.

2. REMNGE

AR ET T LA T EHL B A Python/Matlab f# s iy B (B B At 8 2 3] ] 7
AR, HFERCENBRABERG AT CAT G 2R G KA, K87 E AR A o
Jisk, REBSEHRML, HEME LS, REMI PR U KIERARTES . HAH
ENBTATHRER, FIRNEFT, wERE, REMEEHR,

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

3. REAY

1 BEs 5 X

2 KM MR

3 HKEMA

4 BEmEBE (—)
5 BE M RS (Z)
6 HLEFI5ATH &

T ATERERER

8 HEAM B0 R
9 #1774 5 B
10 BT EW MR : 2Pt g TRMF

1 Overview and Definitions:

2 Linear Equations and Matrix Algebra:

3 Numerical Optimization:

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

8 Statistical Methods in Numerical Modeling
9 Time Series Analysis and Forecasting

10 Applications of Numerical Methods: Astronomy and astrophysics

RE+T . (fZF: AR EN. REE5AK)

Introduction to Organic Chemistry Structure, Reactivity and
Synthesis

78



y CIET$B&TA S Rifsf g n
o B ERAIATHE AR

INNOVATION BEYOND BOUNDARIES

SR B AL AR

1. ZBNAA

Brian Stoltz
MMELH¥R LELHEHFT

Stoltz %5 % T A

U]k #: 29093; h #5%k: 87: 110 #540: 276
FENFFL LR

Yk 2018 £ B F 26 RANMF A& TR
o URERMFEALLMFZAMIRMIAEHPLE
® Tetrahedron #1 Beilstein Journal of Organic Chemistry #% £ E %%

Brian Stoltz ##% TH & k% (Yale University ) K& AN L FE L #4060, FAER M
BIFRAFERNLEHR, WEEANA RN FFFN R E#EEFEF R Stoltz LHh =,
UHL 4 WA REM, RETTAAFNEKS, I TEREAHBEENG £ B ERE
8 72 -F . Stoltz I B TRl RA A RAHF I RIR, B T8 308 &AW iE &4 X
FHHFMBEREA, HARTE 2B HERR. HRBRESNATHTHE

Moy EEHFEFL LR, Stoltz AT Y RHK 2018 F £ B ¥ 2 0 & R AN 4] 2 1
IHE, FFAERHFELLPF XM IRTE AT MR L%, R i £ Tetrahedron )
5 (Beilstein Journal of Organic Chemistry) $14%&, #H&EhAHAFRAIELE,

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

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

2. RENY

ANMFENNFETRG—ANEED L, KETHARREMSWNEN ., R R
AT E AN TFHEFEME LEERI NI AR THRRSIE, A FFAREL
R, GYHRIAN AR FETREAEERL, TRARERMF O IR, #FTHS
BAFGH W KR ANAFE R AENT AT B KT 2 F 4 Fn R RLALIE 0y 38
TR RBRAREF A B ERR, IR TEFRET AN LH.
Organic chemistry, as a significant branch of chemistry, focuses on the study of the
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structure, properties, reactions, and synthesis methods of carbon—based compounds. The
diversity and complexity of organic molecules make this field both challenging and full
of opportunities. Organic chemistry holds a crucial position not only in fields like life
sciences, pharmaceutical research, and materials science but also serves as the foundation
of modern synthetic chemistry, driving the development of various technologies and
innovations. Research in organic chemistry not only deepens our understanding of
molecular structures and reaction mechanisms in the natural world but also provides strong
support for addressing global issues such as renewable energy and environmental pollution.

3. REAH

AL AN

BRE . K. LEESFIB
BE. ANEEEREE
— R

WE

HENED |
HREMLEY |

3T AL S AT

. A KT A

10. R& %34T 6 MLk

N

© © N ® o s W N

1. Introduction to organic structure
. Functional groups. Bonding. Stereochemistry.
. Acidity. Oxidation levels. Mechanism.

. General reactivity. Olefins |

2

3

4

5. Olefins [l
6. Carbonyls |

7. Carbonyls I

8. Stereochemical Analysis

9. Basics of Retrosynthetic Analysis

10. Complex polycyclic molecule synthesis process
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RETZ: (BERE: ETCISHEHMRABELREA 5K
BRI )

Observing Earth's Environment from Space

FRYH . HEER/EEBEHE

1. EBRNE

- = George Tselioudis
FRUE AR #H¥F

o BT AKFNAMEL MK RBE
® NASA XA MBARZH I T MERFFT R

® CENEXHSGEERZZRAHAXRTIIELAERE
°
°

WGCM = B 15 A% A 4 b3 E 798 7

¥ 7k % B Hi k4 # ¥ 4 Charles Falkenberg %
® Nature. Journal of Geophysical Research—Atmospheres.

Journal of Climate 4 %1 4 3 Tl # #5 A

George Tselioudis 2% Z db bbb A 2 i H # ¥ 5 A 438 R %f% . e 1999 3K /&%
HORTEAFAABFELFM, Bt g2 EEZMEMAA (NASA) REERTZHR
Bt (GISS) Wy#r R #4 . Tselioudis ¥ +41% T — AN A, 2T WL 45 R A ALAE L
DLE &S, AT R e K AR R A DL R kA A SR 4% . Tselioudis 1+ F 2004 4
KEEEMRYEFS (ACU) ERY - FREMEER, AAUENZEERHZR2EHR
BELTREN>INA, BB FABFEFT 19/, BHEZLN (ARWEFHRLEE)
(Journal of Geophysical Research) %%, #HzkA % (Geosciences, Multidisciplinary )
PEFHL W0, FERRKYEFLNFABT EAHE,

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

2. REMNYE

ARRAR B9 £ AR TR B 247 T2 S48 09 77 %, B BT8R v BRI o 4
HEWEAT, AREEEZT LEBRBEANEL 2R, HERT AR LA MR T E K
HERS, ZREEERT T LEUMNETEMF PR, GFIERL, AR KETE
7K R B

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

3. REAH
1B s L EERE
2. EEREN
3B B E R

4. £ 5 E R/

S. UM T E

6. AR B A -1
7R ER R R -2
8. B 44 B R A& HE oF By b
9. 5K v RL P B9 B A
10. A A 2 I M 3k

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

. Active Remote Sensing

2

3

4

5. Earth Observation Satellites
6. Climate Science Application Case—1

7. Climate Science Application Case—2

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

10. Observing Earth from Space

RETE: CAROEZEREMF. AWEESLIZZEHX
BrAL & 247 )

Human Brain & Mind: An introduction to cognitive neuroscience
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1. ZBNAA

Daniel Casasanto
 BRRKY¥ NEFLAGHRR

o URBUOEMFMAZHOEZFNAFEREXEX

o FEENEFRNS 205 FEAEARTAHE

o XENEFL2LFEABOEMEERGEH

\—{ ® Frontiers in Neuroscience &| % % ,Frontiers in Psychology

&) = 4 PLoS ONE % A 4 4%

Daniel Casasanto # 3% 7 Oberlin College TR 7 H#iE X ¥ fnm Rk EWFE ¥4, &
4k 4 % University of Pennsylvania ¥ i # £ # %, 3 & Massachusetts Institute of
Technology X 7 i 5 A & B B £ 24z . I Cornell University A KK & R 098l #3% .
5] B A Cornell K B0 38 22 RAn Y Ao gF K 2 0 0 38 2 R #F L 8l # 3% R %, Casasanto
A Y 7 Max Planck 7 5 0 2 R AT R FH R, & Stanford K FOHEF R
HEFLEHRER,

TR RIES  XUOURF E A EEBE R, RRRTZART (LER
#), Chastz), GEsfmilm), UR(HEFQEFR) F & 1A FAH T, Casasanto
BRARSANER AR ERMCEFZLPNEE, FESMRFHA LEERE T E.

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

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

2. REMNYE

N A RAN R E R E R ERENCELME, i, L, £2E. BEMELN
B BB K NI o AR S, RARAT, tEEMRIEE MRS, AN EY
WM PR HRAIKR R KRS . KRBT WU RERI W ER o AT A fn ke
R THEETCRAHA LN, BT A I L ELW AN G M & KT am
WhnExo fi—HUK, AMTERAY, REFMARIAFNE T, BEAFREN, EY
X R EE R R ARERARE LHT AT #.
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Cognitive ability is the most critical psychological condition for successfully carrying
out activities. Abilities such as perception, memory, attention, thinking, and imagination
are all considered cognitive abilities. Cognitive ability refers to the brain's capacity to
process, store, and extract information, allowing individuals to comprehend the
composition, properties, relationships with other things, driving forces, developmental
directions, and fundamental principles of things. People's cognitive characteristics
significantly impact their socioeconomic status, and enhancing cognitive abilities has
been found to be associated with increased wealth and life expectancy. However, it has
long been believed that abilities like mathematics and reading are hereditary traits, yet
the complex systems of genes influencing these traits are not well understood by people
to a large extent.
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1. The mind as a digital computer
. Thinking as modality—specific simulation, part one
. Thinking as modality—specific simulation, part two

. In what sense are abstract concepts embodied, part one

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

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

8. Situation models with or without simulation

9. Bodies and minds affect each other

10. Expressing thoughts with the hands
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RETH: (CAANEEZERENY. WHARERESREL B
GE AP
Behavioural and  Cognitive  Neuroscience @ for  Human

Psychopathology
e WY e N TN e

1. ZBAA

Robin Murphy
FRAFEEHF
® FEAFEBROCEFAHFHR
o FiEA¥HEXIRFRKEKLMEESIF
® FEAFUTENWREZBEARA
o ULKEZBROEFSKR
o M (ERCHEEMT: FMWFEIEH ) HIE G

Robin Murphy #(#% 2 4 2 A ¥ L CHEFR G HF, WRFREAFEEIRFREAL
TR BT REL S HIERS, Robin Murphy # L £ ZAFHEEMRE LK E (The
Computational Psychopathology Research Group ) B fi T A, ZLhERBFHEZF 544
HREES (ESRC) MEEAMBEAR G AEDBFHARTZE R4S (BBSRC) £ ERXEANAME K4
XU T AR FC I LR A= AT N BT, HARAL o YA AT 24,
B THRERAFMGRBENERS , FITH, WEEFHT BRRARE, 54
B F T AR BE1E o Robin Murphy #Z#HE (LB QEE BT ¥ 5k ) B
G, BHMRERTSBOEER X, m(CERATEZHRNELSTR: Ra#H &40
AERHIESE) , (ARHE “BRFI” . FRANAMEERREZIUR) .

Professor Robin Murphy is a tenured professor of Experimental Psychology at the
University of Oxford and a member of the Admissions Office at Corpus Christi College,
Oxford. In addition to his tenure at The University of Oxford, Professor Robin Murphy is
the director of The Computational Psychopathology Research Group, The lab is funded by
national institutions such as the Economic and Social Research Council (ESRC) and the
Biotechnology and Biological Sciences Research Council (BBSRC). With the goal of
understanding how the brain and mental processes produce behavior, the lab studies
assoclative learning processes in human and animal models, and is dedicated to studying
attention, learning, and behavior in healthy and vulnerable populations to better
understand risk and etiology, and to inform prevention and intervention. Professor Robin
Murphy is on the editorial board for Journal of Experimental Psychology: Animal Learning
and Cognition. He has published many papers in psychology, such as No impaired integration
in psychopathy: Evidence from an illusory conjunction paradigm, Symmetrical ‘Super
Learning’ : Enhancing learning using a bidirectional probabilistic outcome.
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NERFHAR, L& ERURETEFTE, FEAEMOEERRATIN2EHE, FE
FAAE A — R AR RNNA AR CEER R RIEF TR XA
RARE — 158, MaBE T A XERECERRE, RN RpNERE., E, &
WAE TG HEREF TR E N

ARBIATH (FI ML) fkdo GRIZFER A ) £ ¥ 2a T 4a, KiHH A
BR BB NIEM, ROEE T OEFWEREL (FIMTAHGHPER ), U
TRTEES (MEMER@EREE ) X EmEEFNEmR -2 A TETALS
BRI, MR BRI A 7 b A SR A EE 6 B AR

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

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

. Part I1—=Human psychopathology and individual differences

2

3

4

5. Depression
6. Fear & Phobia

7. Placebo and nocebo, Anorexia and disorders of eating
8. Schizophrenia and disorders of attention

9. Forensic psychology: Psychopathy

10. Criminal psychology

RETN: (H2VEE: L EMTRREKRILE B XK
BH5E )
Foundations of Social Psychology

FHTH: CHEE
1. BN 4

‘ Helen Haste

Btk ¥4 5 REHR

o [EHAFOHEHFAGEEAHF
® Ui 00 REFL A FHAKEHE
Lo PHMOHRGMAAZ—, HAENEFEH
o FEMFRHILVHEFHNLIR

o ERHAVHFHEELIE

Helen Haste % U AR B AF CEEXHRERECZERE, A EFHE B AF
WOHEERE, ERECHAFHEECOEF R EME, A ZE 2008 55K 4 4 £ HH# . Helen 1y
Rugtfrmit e 22 ERBECEFL2UREERFT 2 NEELT, ¥IKE Knutson Fr
Sanford % VL % Kuhmerker 2., fEh ¥ A&}, YR EFERRACEFL IR, REHF
HEPMLHELIRMEAEIREETER S,

Professor Helen Haste previously held the position of visiting professor at Harvard
University's Graduate School, concurrently leading the psychology education at the
University of Bath in the United Kingdom, where she served as head of the psychology
department until 2008, upon assuming the title of emeritus professor. Helen has received
recognition for her career and contributions from the International Society of Political
Psychology (the Knutson and Sanford Awards) and from the Association for Moral Education
(the Kuhmerker Award). Her significant leadership positions include President of the
International Society of Political Psychology, Chair of Council and Vice President of the
British Association for the Advancement of Science, and President of the Psychology
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HENEFREFARARGUALHMERERITT AMAEGH ST P T2 E A
B, UEBATH S A QTR v AT E 7 b f 3 Foxd A oy BT B, XA E G &
MFTIR, WREAMHEGHT2RER K,

ARBH W FEEN BB FHROE SR RRRE AL CER/Y IE .
RE AT RO Pkt oy i B A R IT ik RE LKA, KA A R AR R
WX AAMEFRERE, FEFRLIXTRET B2 CHER LM ST %, BE
FIHERTURAA K", WA AR FEE, Wb, FENER2ALE, TR
—BHRIE, BEHERE ., BEM AR EET Bl -, FENERESL
BAL2CEE | BRGFERIMHABBENZRER,

Social psychology is the study of humans in interaction with others. This includes how
we are influenced by others in what we believe and how we act, what attitudes and beliefs
affect how we interpret our experiences and how we respond to others, where these
attitudes and beliefs come from and under what conditions they change.

This course will introduce students to core ideas and research in social psychology. The
Program includes lectures, readings and discussion of them, films or videos plus discussion,
class exercises, and the collection of data from friends and fellow students via social
media or face to face. The course will introduce students to methods of research in social
psychology; what countsas  ‘data’ and how is it managed. Additionally students will work
in groups to conduct, analyse and write up a research project.
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10. BEAA A By 7] AT 3 Bk %

1. The concept of social psychology

2. Judgments & Information processing
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. Judgments & problem solving

. Attitudes and how to measure them
How are we affected by others

Why, and how is our identity "social"
. Cultural differences

. Values and contemporary China

© w N > O~ W

Group processes and effectiveness

10. What problems and challenges emerge

RETH: (RUERROEY: AXRRERTEBNRKS
LR BER )

Evolutionary Psychology

FHTH: CHEE
1. BN 4

"‘f\“' ‘4'& Max Krasnow
‘. oK

o A AFOEFHF
& BHAFARAFZRLER
® A AFINE, KB, ATHHFRPTE A A
o 2019FFRBHRKELWHETFATAX
o D017 HRKLHBAFMHERFRERKFL

Max Krasnow # 4% Z b K 0B ¥ £ 4%, AL ERHFHRREZ R 2K A fk s,
WMETHREFTFRANKACNBAMERBBHAFLRRFIAAREL L BB AN
B FERNBRFERL, W, TR (ARSHELNEFZLE) WFH AL Krasnow &
B RE R ZALSERAELAT HHLH BB R IR R MR R A1E &
FRANMENE SN FTEGHMCESE, FANERTEZFEN BILE mTod v QB
FRAPRUREFAGNRETFOEFPNERAEER. REYH I XX — CGREH
FEW?  EWEARBR AT LERXNEEH) , Zib XTI ERRE T X RIFEF W
AT R H W E R BB AFOEFER, Krasnow AT Z ITIRE, @HFHOE
F.AARFERTE, SENEFEE KT OESE,

Prof. Max Krasnow is a professor at Harvard University's Department of Psychology,
co—founder of the Institute for Cognitive, Brain, and Behavioral Sciences, and a member
of the Harvard College Curriculum Committee. He has received recognition such as the
Harvard President's Fund for Academic Research Award and the Excellence in Teaching Award
from Harvard University's Department of Brain and Cognitive Sciences. His research focuses
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on the evolutionary origins of human cooperation and social behavioral mechanisms,
spanning topics like third—party punishment and parent—offspring conflict in
infant—directed song. One of his notable papers, "The Importance of Being Honest? :
Evidence that Deception Does Not Pollute the Subject Pool," challenges assumptions about
the impact of dishonesty in research settings. At Harvard, he teaches courses like
Evolutionary Psychology and Applied Educational Psychology.

2. WRENE
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The interdisciplinary exploration of evolutionary and developmental psychology
offers a unique perspective to elucidate why individuals exhibit specific preferences and
behaviors when selecting partners and friends. By examining the interplay between
aesthetic appreciation, mate selection, and friendship, we can enhance our understanding
of the intrinsic motivations that under!lie human behavior and how these motivations shape
our social interactions across various environments. This endeavor will provide novel
insights for the fields of psychology and sociology, contributing to a better
comprehension of the development and changes in human culture and society.
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1. HazaREE, AH2RMNEZXE
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7. N HE BN EE 2T
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1. What is natural selection and why should we care?
2. How does Evolutionary Psychology fit into the scientific enterprise?

3. Why a universal human nature, and how does it vary?
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4. Why is human nature domain specific & innate?

5. The EEA, adaptations & the adaptationist program

6. How is the mind prepared for navigating and eating?
7. How is the mind prepared for mating and dating?

8. How is the mind prepared for a world with kin?

9. How is the mind prepared to be social (I)?

10. How is the mind pre prepared to be social (I1)?

RET /(AL ERERF: K CER RN RE,
RS W)

Data Science and Al for Business
FRF . BN/ R
1. #HENE

Cosimo Arnesano
wimN A% H&

W K BRI A3
A MK R AR SR B
Thermo Fisher Scientific # ®&#% % 4 3
FREFANAEP HFEAK R ATA
MM AFENEFZTIREL, EHEFTEHL
o ZFTIOAFRFELSIFEILE L, EFIRML

Cosimo Arnesano # #& & — ¥ £ A W £ FRB R fnEH, miRS W, FREYDF
fEE, WEFRAEFE, RUHFRRERE, B FF, APEFREURFE L, TEM
BEEERENR WHARFE SRR IEE LS00, EWEFTRE L SR T & AR
+ 6L, #AZ YA ThermoFisher Scientific, Zeiss Microscopy % /A&l HAEZE R, #HAEH
FEWATLZEE,

Professor Cosimo Arnesano is a versatile and knowledgeable interdisciplinary scientist and
scholar, with expertise spanning various fields such as biology, biochemistry, physics,
optics, statistics, data science, electronics, biomedical imaging, as well as business,
project, and operations management. He holds a Ph.D. in Energy and Environmental
Engineering, a Ph.D. in Biomedical Engineering, and a Master of Business Administration
(MBA) degree. Professor Arnesano has held key positions at companies |ike ThermoFisher
Scientific and Zeiss Microscopy, bringing with him a wealth of industry experience.

2. RENE
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mAnE A B, URFF— SRR E A A W B, — RV, BTN
RRBEMPNTRGET SR AT ZEN TR ARRBE A FERERFER FRAFG
AR oy Sat FoiR 5 TR, By 12 7 b A BEAT R B Sk, % 4 H 3T Python. Excel A1
Google Colab #A4T L IR # 1, Z MK EEH M, A 7 T oy s sk DL Al il
BEIMAOERELEOWNA, B ARENFY, FAEREEW Tz AR FEAERLEE &
By T b PR O A B R
Analysis is the practice of using data insights and other guantitative methods to enhance
decision—making. From a business perspective, continuous optimization of operational
processes is crucial for mature companies. Analytics can be employed to systematically
assess the performance of assets, products, and operational teams, ensuring a path of
sustainable profitability. In general, the field of business analysis provides
decision—makers and analysts with tools to analyze and enhance company operations.

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

3.Advanced Regression Analysis
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4.Introduction to Linear Optimization

5.Advanced Optimization

6.Decision Analysis

7.Monte Carlo Simulation

8.Introduction to Big Data and Data Science

9.Introduction to Machine Learning and Artificial Intelligence

10.Application of ML and Al in Business

RET/: A BFRESHERE: GERARBRTAPATAS
o W B RAT)

Social Media Data Mining and Analytics

FNFH. AR

1. #HENE

Manuel Gonzalez Canché
Y ERTKFLGHF

® 2024 FEMNBATRKET WA FHKEFE
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Manuel Gonzalez Canché I HER TE S KR P A ¥ HEHRFH 1. WML E EAK
FEMARARERET ¥ MERHZFAERAENBRAG R, 5% FEREHEN S
FHR T Manuel WHIREEZEEPAERERLEN D BBERNRE, BEABRFA, &
ST F . A CHEFM AR | Ao W4 Foak 2K AR A0 BT AL, A TR AR D
Bk w A R £ a5 TR i o T A M 0 2 A R ROX R, Manuel g R (X
AR AR ERR S F ARG E ) RRTAERFFEFHER; EA(HFHFTTNAL
KR XRERMF R T 1) FHEER X,

4, Gonzalez Canchéit 2 2 2016 £ HEH T A XM R B FH /WAL L HKFH
HEREHEERLL S XEHFARM2/ERAFEL S AR THFTR 2
R R 4. BRI, Conzdlez Canché & x#E &, WHMREA T EZAXTENHRL S
Jii o
Manuel Gonzalez Canché joined the Higher Education division as an associate professor in
2017. At Penn GSE he also serves as affiliated faculty with the Human Development and
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Quantitative Methods division and the International Educational Development Program. In
addition, he is a senior scholar in the Alliance for Higher Education and Democracy.
Manuel's research primarily focuses on pathways for underrepresented minorities,
education and immigration, social inequalities, social psychology and cultural studies,
social networks and social capital, and data visualization. He has a special interest in
understanding structural factors that influence minority and at-risk students’
likelihood of educational and occupational success. Manuel received the Visiting Scholar
Award from the University of Arizona for his work on "How Community Colleges Use Social
Media to Increase Student Success" and has authored media papers such as "Social Media
in Higher Education: Literature Review and Research Directions".

Gonzalez Canché is the 2016 recipient of the Association for the Study of Higher Education’
s Promising Scholar/Early Career Award. He has secured funding for research from the
Spencer Foundation, the American Education Research Association/National Science
Foundation, the Association for Institutional Research, and the Institute of Education
Sciences. Gonzalez Canché is currently a Fellow in the Institute in Critical Quantitative,
Computational, & Mixed Methodologies Fellows Program where he serves as a mentor.
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In recent years, the exponential growth of data gathered from platforms such as the
Internet, mobile Internet, and Internet of Things has presented an unparalleled
opportunity for scientific research. This data deluge has created a pressing need for
researchers and enterprise managers to understand how to leverage the vast amount of
information available in order to conduct comprehensive data analysis and extract valuable
insights, all within the context of big data. Consequently, this increasing demand has given
rise to the emergence of cross—disciplinary fields that bridge the gap between new media
and computer science.
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1. What is Social Media Data Mining?

2. How Does It Work?

3. Is Social Media Data Mining Ethical?

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

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

7. Analysis and Planning the Research Paper/case Study

8. Exploring the Applications and Challenges of Data Mining

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

10. Social Network Analysis (SNA) in Social Media Data Mining
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Urban Planning and Land Economy
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Philip Allmendinger
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® XM A& AR B Forward College ¥ ¥ KB

® b UE| Al kEE L 10000 &, A FAEFEHIE h—index 45 & i10—index 86!

Philip Michael Allmendinger #3% & & s fn 4 0y LA G TAX £ K, AERAKX
FLHEFEHARFEARK MY ASIMAFHEES NG REERAL, @1 LHEFFHE.
ZREEMAXENGELAFFRE K U REIRKIE, #2307 F ey # R EZH 575
Ko

fl i & B & Forward College W E R FAEME S AFERK K, RATHEEGFAR
AT A AHH A, Allmendinger % HIM T ZMEEZFAENE, HAKTREARBX,
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TRFE, FENRRKBFISRA TRAAFHERESEE 0.

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

He has most recently been the Chief Academic Officer at Forward College, Paris, one of
the University’ s Recognised Teaching Centres. He has most recently been the Chief
Academic Officer at Forward College, Paris, one of the University’ s Recognised Teaching
Centres. He has published numerous significant academic works and research papers, making
profound contributions to the fields of urban planning and land theory.
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This course offers an in—depth exploration of the critical challenges facing cities
globally, spanning topics from sustainable development to the implementation of smart
technologies. We aim to investigate how to foster balanced development and economic
resilience in a rapidly changing world. Given that more than half of the global population
resides in urban areas, it has become essential to master effective planning and
management of urban spaces to support the long—term economic and social well—being of
societies.

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

3. REAH
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1. Qverview of urban planning and land economy
. Planning theory and its evolution
. Land use and management

. Housing and urban development

2

3

4

5. Soft space and regional governance

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

8. Urban regeneration and economic impacts

9. Global challenges in urban planning

10. Planning the future city

REZ: (UFLHFERELH: RRIL TN O THRER
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Next Generation Economic Modalities: How emerging economic
modalities shape contemporary society
FHFH: BFATFINFBR
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Robert Lyon
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Robert Lyon #%BWHAXMHFELEFAB LS H NI XAH, EHEAAHKF
Stern MM 15 S, EFH X TZRABFENLBEE L RE(H LS AR)
(XG5 . Bo, IS T Stern 2Bk T EHE LBE (SSP) , K&
—ANAARFE RN FAFARTE , ZE g EBEREZNHLSZFE LRI 5L
%o

PF K, Robert Lyon HFZRITHHZR T X THEZLF, BEHLHF. T—RYRZH4
A, HEeb VIR AREGF P EE T A ERE, 2021 FHHHRELE (L7
ALY Ao (EEBR UV EBEKEEIE) , Robert Lyon HIFWA R X\ T EE P AT L KA
MRF, XHEBLEE, Tt FEFEA WA 58, Azmdlk (NGO) WEEERNEE,

Robert Lyon, a professor at NYU's Stern School of Business, specializes in the intersection
of business and society. Over 15 years, he's developed core undergraduate courses like
"Business and Society" and founded the Stern Social Solutions Project Lab (SSP) for social
entrepreneurship. Lyon teaches on topics such as the sharing economy, social
entrepreneurship, and modern global economics. His research focuses on business and
public relations, cultural and business development, and NGO operational models.
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This course explores how the global economy is being reshaped in the 21st century by
technological innovation, environmental imperatives, and social transformation. Students
will examine emerging economic paradigms such as the platform economy, sharing economy,
circular economy, and attention economy, and analyze their implications for labor,
sustainability, and policy.

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

Through case studies and research—based discussions, students will gain an
interdisciplinary understanding of how economic systems evolve and how sustainable
business practices can be integrated into modern management and policymaking.
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1.Analysis of Economic Systems of 21st Century
2.The Rise of Platform Economy

3.Circular Economy

4.Sharing Economy

5.Attention Economy

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

8.Natural Capitalism & Environmental Economics
9.Global Warming & Carbon Mitigation

10. Sustainable Business Practices

REZ: (LBENFE: HEFHEHK. GARCH MBI £ 00 5 #
A 7 3% )

Financial Econometrics
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1. ZBAA

Oliver Linton
SIFKE BFFELEHF
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= %k #k1% Econometric Theory %
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Oliver Linton # &2 - AHNEFF R, BHAETELZFFMLIELBY 7@ T #
MEL, ENERAFRBEEHFRFTINFAF=Z —F i+, 1983 FREMZ K
BEFFEEFFLFEN (—%); T 1991 EREmMAFOEAOREFFHELF M,
1988 FRBEHE R FMEFNM, 1986 FRENABUEE FF KT E LG FMBIEZ G £
T4, 1991 £ F 1993 £, U FERFHEREXRWATR RN E BT BELFERE
BEo. ZJa, Oliver Linton % BEHEXF B ABBEFFRAELLANRA, CHELFFE.
Kt FRITEZFFEHE,

Oliver Linton #4898t 73 KAt B4 7 F 09 £ A-G0R, "B F 7 247, k5 5f
FERTEURERITBEEFF. X T AFRNRAITERRITETF e EE, T
TEAXZGORF £ T ERY M,

AR Y AEEF, Oliver Linton HBEMAFARFI LLALXTAER X, HIHTEZ
FEMLELBFTEBRE T EATHR MEARELREALA TONEFFLREFEN S
sk, AHEMNE TESHESHEAK,

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

Linton is known for his research in econometrics and empirical finance, focusing on
developing statistical methods for analyzing economic and financial data. He has published
extensively in top academic journals and has received several awards for his research
contributions
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This course provides a systematic introduction to the core theories and empirical methods
of financial econometrics, enabling students to understand the mechanisms and behavioral
patterns of financial markets through data—driven analysis. Covering key topics such as
the Efficient Market Hypothesis, event studies, asset pricing models, and volatility and
time—series analysis, the course emphasizes the use of statistical and econometric tools
for empirical testing and model construction.

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

3. REAH

1485 KTt ESFFEH
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4. 5EAIE T 37y oW 45 A
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6.4 A E&WEFELE CAPM B A
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1.Econometric Foundations of Finance and Statistics

2.Financial Markets and Econometric Analysis

3.Efficient Markets Hypothesis and Predictability of Asset Returns
4 Empirical Market Microstructure

5.Event Study Analysis

6.Portfolio Choice and CAPM

7.Fixed Income Markets and Discounting

8.Equity Risk Premium

9.Econometric Analysis of Present Value Relations
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10.Volatility and Time—Series GARCH Model

REW: (£B%: 2RTHERREENEDL. A S5 ZIE)
Empirical Finance: Capital markets, investment and asset pricing
FHH . bR TR F

1. ZBNAA

Michael Ashby

SIMA%¥ BHFFHZ
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4 Management Science i % % %
WAL Z R ZE R E KA AN E A
¥ {£ BlackRock /A & 3% % #F & Pr#ft 7 Rt

Michael Ashby ##% % &1 4 A % Downing 7 < I 9 4 5F F #k % e 2015 4, 2016 4
AREEMAFEFFF ML M, HMEE 2020 FREFSAMAFEFFHLFM,
Michael Ashby # 8% By % 77 1l ¥ B ¥ 7= A 8 T B A, DL B dm (T 6 ) o U000 1 4 6 7=
B, JRFE =R OARRL, St R [ SRAT B B4 4 Ao

fu AR % 5 (Management Science) HFIB9IFHF T4E, HEFAF AT RFEME T EX
Tk, BT EFRRGEE, Ashoy HFEEANEFBARITLETEEHEH, Y EEZR
2L R E R AN AR R, AR R R R oA BUR B s A E AR A
HEW, BHBKIE LN BT EER A, £42 AT, Michael ##% % BlackRock 4 7 % %
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T X#F W, B/ BlackRock 78 & 2k 4 gk 7 37 By ik R I,

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

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

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

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

/. Behavioral Finance Theories

8. Empirical Finance Applications in ESG

9. Option Markets and Valuation

10. Predictive Modeling in Finance

REL: (LBF: AXLACERGOVIEFHELE)

Financial Valuation
FRFH. NE AR5 E

1. ZBNAA

Raghavendra Rau
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Raghavendra Rau ##% & $I#F A % Judge B # I W & B R A B #H 3k, W IHBEREeH
H0 (CCAF) BRIt AFEF AR EE, EMASIHAFZH, Rau¥ES FrER M4 RRER,
BIREMMNKZORAPR ., N K FBELIRMEEKRFE, N FHRXBERERTH
Fp A R AF F R, MY EERMNEBNLER. 203 F4mEE ML EZ T
WELBRFER; SEHASLARRAN K FEENE ERELRBHEBCNEE; (4L
AR ) &I A B i

Rau H AL MM A FFNRE AR T NZE A, HFRBXH (AAuif) . (4
REBR) . (BHFFA) M epmR) FMALRERS AT AMER, oML X
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Raghavendra Rau is a Professor of Finance at the Judge Business School at the University
of Cambridge and a founding director of the Cambridge Centre for Alternative Finance.
Before joining the University of Cambridge, Rau was an academic in the US teaching at
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universities such as the University of California at Berkeley, the University of California
at Los Angeles and Purdue University. His research interests include how investors and
firms acquire and use information. He’ s a past president of the European Finance
Association and was previously Principal at Barclays Global Investors, then the largest
asset manager in the world, in San Francisco. He’ s also an Associate Editor of the Journal
of Corporate Finance, among others.

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

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

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

. Computing the Returns and Risk of Portfolios

2

3

4

5. Company and Project Valuation
6. Decision Rules for Projects
7. Capital Structure Theory

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

10. Option Pricing and Financial Derivatives

BREN: (REF: FeLBAATHWECEHFELER 5 R
Aehth)

ESG Investing
FATE . B EIE/ESG

1. BN 4

Alexei Chekhlov
FRUEAFE RFRER

& MAMBBREAILRAKBEATLR
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o UHLEHFEENAMTLEK

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

Additionally, Chekhlov serves as the Head of Research and Partner at Systematic Alpha
Management, LLC, a New York—based CTA firm managing several short—term systematic
managed futures investment programs. The fund managed by Systematic Alpha was noted
for its top absolute and risk—adjusted performance. In both 2009 and 2012 it has won
HFMWeek US Performance awards in the Managed Futures (CTA) category. It has also received
the CTA Intelligence US Performance awards in 2014 and 2016 as best short—term trader.
Alexel's primary research interests lie in computational mathematics, applied mathematics,
guantitative finance, investment portfolio management and optimization, and risk
management. His extensive professional experience and research achievements across
multiple domains also enrich his teaching endeavors.
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This course is designed to provide students with a systematic understanding of modern
investment management as well as ESG (Environmental, Social, and Governance) investment
concepts and practical skills, enabling them to meet the growing demand for ESG expertise.
Through the course, students will gain a deep understanding of the efficiency of
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securities prices in competitive financial markets and its application in valuation and
investment strategy selection. They will also master the trade—offs between risk and
return, as well as the role of diversification and asset allocation in modern portfolio
theory.

The course aims not only to enhance the professional capabilities of current and future
investment practitioners and demonstrate the commitment of investment firms to
sustainable investing, but also to emphasize the use of empirical financial data and
gquantitative methods, helping students bridge classical investment theory with real—world
practice for comprehensive skill development.
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1.Fundamentals of Asset Classes and Financial Instruments
2.Interest Rates and Time Value of Money

3.Capital Allocation to Risky Assets

4 .Diversification and Portfolio Risk

5.Index Models and Quantitative Portfolio Optimization
6.Capital Asset Pricing Model and Arbitrage Pricing Theory
7.Efficient Market Hypothesis and Behavioral Finance
8.Introduction to ESG and Sustainable Investment Approaches
9.ESG Market Analysis and Industry Trends

10.Environmental Factors and Investment Opportunities
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Introduction to Financial Mathematics
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Professor Mete Soner was a student of the master of control theory and geometric measure
theory, Wendell Helms Fleming. He himself is an authoritative representative in control
theory. Due to his outstanding performance, he received funding from the US Department
of Defense to pursue his Ph.D. and obtained his doctoral degree from Brown University
in 198b.

Currently, he serves as the director and a tenured professor of the Department of
Operations Research and Financial Engineering at Princeton University. He is also a member
of the Bendheim Financial Center and the Program in Applied and Computational
Mathematics at Princeton University. He was the first Wythes' 55 Professor since the
establishment of Department of Operations Research and Financial Engineering. With
nearly 40 years of teaching experience, his influence spans across Europe and the
Americas.Professor Soner's research primarily focuses on decision—making under
uncertainty, including topics such as stochastic optimal control, Markov decision processes,
nonlinear partial differential equations, probability theory, mathematical finance, and
financial economics.
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This course is designed to equip students with core skills in financial mathematics and
guantitative analysis, enabling them to understand financial product design, risk
management, and market efficiency through quantitative methods. The course covers
arbitrage principles, risk—neutral pricing, the Black—Scholes model, term structure of
interest rates, and the classical mean—variance portfolio theory, with practical
applications using real market data.

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

Topics include: the time value of money, bonds and interest rates, internal rate of return,
futures and arbitrage, binomial models, multi—step models, probability and Python—based
pricing computations, dynamic programming, random walk simulations, Black—Scholes
pricing and volatility, and the mean—variance problem and CAPM.
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1. Time Value of Money, Bonds, Interest Rates

2. Forwards, Futures, Arbitrage
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. Binomial Model, One and Two Step Cases
. Multi—step Model
. Python Based Pricing Computations

3

4

5

6. Dynamic Programming
7. Continuous Time Black & Scholes Model

8. Black & Scholes Formula

9. Computations Based on Monte—carlo Simulations

10. Bonds: Duration, Convexity and Immunization

BTREN: (Bloti54 8% Python BEIMTELBEREF
B B2 )

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

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

AR —[TLET W WLEY X 5 HEMFRAE, LET Python £ £ B HUHE 247
WIR . ¥ EBEINEEXE, THLAREMFTUNERRSR, ¥EREHEZELR
AATERT R, REAZBRZEERESL L, BERE . BT E, KRR HILFA
EBREHFTE, MR TLBTHRENE LR BLXEER ., I FEZRMIE, ¥
He e 22 S Ao TR L Python 2 Af F o 4 ik G0 o B K48 B (B AL, AT SR N 322 0 2 4 20 AT
MEIEESRIRTHER, AHNKER S RAT LT RS

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

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

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

3. REAH
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[RENEY

8. A 5 AL AR AR
OHEAFFMEMTESTE
10. 2k 18 247 72 4 R U N 8 R B2

1.Introduction to data science and financial markets
2.Data, graph, and statistics

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

5.Confidence intervals

6.Hypothesis testing

7.Regression methods

8.Decision trees and random forest

9.0ther methods in data science and relevant tools

10.Connecting dots, potential application

REML: (FEZ: QLEEFHNTHIERT AT KL )

Entrepreneurship: Evaluating Market Opportunities
FHFH: Qb EE

1. ZBNAA

Matthew Grimes
SIHAE KB #HT

SIM A% Judge B F & & #H &
SIMAFWF AL PO EEHE
YHRE 1B ROV KEFELWREL K
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® Academy of Management Journal # f£iF & %
o YHEmBEALIHSFEFOHARR

Matthew Grimes ##% (£ R TSI 4% K % Judge B F Bt . #R W X m 24|k Fo o] F 42 &
B, ZEFRNMAFALATOLQFH TR, SINEFRRNELTEN T &, AR
R FAAFEEN T ERNMEEE, Orimes AWYFRE 13 BV REE L2V &K
BIXE, R—ERREGTHELL2LLEERTENABFHF R TR, L, tEREFT
Academy of Management Journal Wy tEiF & &, KA T AEF A IFF MG R T H W N £
M A EM, ESIHAE, BEHFRTR, BRATAMKERNL LR EHR, Hif
FTALHFNE R, ERCL P QKA EME, Crimes BT ST — A7 4 FH T E fn ot
Ritxl, BAELFEME BRI LS, BRIV ESRENERERK, 8 50 R BB R
BN, MR R T R T A A

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

2. RENE

E—ANERF, FENMETE-MEE, ERARLEERAR" £X" IMEE, FE
X—=AFra b Ala, xF (10 el W& R & AT MERERAATETHRNIFRE, 7
HHT WA EE, ARENEAREE QRN E, BEBENGLR, THEXL, EF
RI FFHN . FRIF RN AT o K ITRAR RN A XEF I I TF R —ANFH T2
WAk A TR, EANBE T B2 R — AT Al kA b i A RIREE B AR
A7 A M VA T AT AR SR . AT R AR R AR | A Ak R R 2 R A
WM a o Mok, ZERY Ko 5 MK F A WA KB TR, AT AT,

Working on a team, students will generate an idea, use business modeling technigues to

“flesh out” that idea and define a new venture opportunity, perform are search—based
assessment of whether their new venture concept is viable and worth pursuing, and  “pitch”
their idea. Topics covered in this course will include: idea generation, business—model
development, market definition, customer discovery, competitive analysis, resource
development, and risk analysis.

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

1. WA B EA G T L2 R A
2. THEHFHNEAEIKREE R AEH
3. B P wa g WAL

4. Z PR, TR G MP IR

5. HEEH HRERA MK

6. 3% 5 SN0 BT AT K

7. A R R G K AR

8. A &l AL 2 T BRI 17 L

9. Akl i b AE K

10. b4t 3THE 5 [ STALH

1. ldea 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

RET: (RFEHEHEEEE: BEABRLE KL 25 E
Al iR TR RS )

Social Media Influence: Strategies for Amplifying Online Identity
and Impact
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Freddy Nager

wmNAE BT

® mimMAFLMNEEEFEFREFEFHR

® BN (The Annenberg Agency ) £l4 =

® EE4su4E K /A E MCA Records, 18 A Bk & 7 — 1% & W 3k iy
i

o EHir, &£ NFEFEH) £ /AF Saatchi & Saatchi BmAXF

® Gl EKrE L5 E 4K AFE Atomic Tango LLC @ # A

Freddy Tran Nager & % B ® #n | Kk % % 41t % % ¢ (USC Annenberg ) Btk 3% % #
¥, B4R KFHEIEERA LT E (MSinDigital Social Media) B8 =4, Freddy Nager
HFH2 EREZHEBRFRES,, TEHT “Wa/ELHwE4” (influencer
marketing) . “W3iF %" (website development) LK “@l 4" (entrepreneurial
communication) R4, i, MIEE “LAEBEREIA" The Annenberg Agency 4
hEFE—XE—AMFELAR ., HEEFAARERL R GRS NI, Nager BT AR FH
KETHEHRBEAE 30 SEWTLEWER,

8 A F BT £ E &4 "8 | A 8 MCA Records, HHE A& FH R A M2 — 044,
o iE ¥ Sy R TR E Br) & A =4 ) 4 /A8 Saatchi & Saatchi HEFAXE, hFH
(Toyota) & P RXNA EE4HFES, BHl, WAl LHZET —REIERE 5 T4 KA F
Atomic Tango LLC, MR&-X L34 4 & i A8l AR % R & AR 4% 40 4
A+,

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

2. REMNYE

EHRFEHR, BEANEHRN “Had” o ARBHFAF ERRAEREMEY 00 8
JR3E | Fwg S, NEEEA., WARITE R, R%F T @ fd AN AR
WL LG RENEHF GHEE AR, o LREAS oo, BHFEER Y
AT BEWRENS S HEEE, FAERFIMMIFEELYE (MEEBREE), HIE
BAr, £8F6 . MARBFRAIWEY AP, AR RELRERITATARACES &
BARKME

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

artificial intelligence as both a tool and a challenger in online influence.

3. REAY

1A “BmA” . mE. HESELYH
2AREAMAEM: #F. FKES
BEREE: EEKPI FHERR
ARR Z A ARG NN

5. &% FER., RFHFHR

6.8 &Fk: MEL A GREA

1Y RBw: BrShEnTE

8L HRK: MAm BT (AIDAKEA )
ORMEEHLE: FH561F

10k KEZ: ATHRNE A 5HE

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

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

3.Setting Goals: Real KPls

4.1dentifying Your Audience: Networks and communities of interest
5.Selecting Your Medium and Platform: Comfort, competition, and resources
6.Expressing Yourself: Personality, perspective, and persuasion
7.Expanding Your Influence: Gaming the system, the power of collaboration
8.Planning Campaigns: Awareness, interest, desire, and action

9.Working in Influencer Marketing: Managing influencers and agencies

10.Predicting the Future: Artificial Intelligence — Assistant or Competitor
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RET—: (THEH: AFEHEELRBEHEFRL)
Marketing Management

FRT W RS AT

1. BN 4

Omar Merlo
WEEI¥K WHRELYHFZ

o FEEIFKEFRHERE KK
o FTEHEIFNKHMFREKBEHIE E£ME
o VYHSNMAFHABFHAITKREZF KK L
® ¥t Oxford. LSE. UCL % & &y Al %%
o UAEFHY . ZE. ZkZE15 FZH R 500 58N F HEAAEE K
o UMLEERARFAVFRHATES

Omar Merlo %A EFEZE I FHEHAFHelE K, A FEEREEHTNLTENFARAE
o EWZET, MY ESIMAF Judge B F RN EHF T, Omar ZHFZEHEELA N
MHEFPTHRRRBRAR, GRS AFNHFE WA EHE AR EL LK
Fh, UREEEH ML NREL XL, M RRELKEF SFATELHA L, G
HREE IR EETRENT ., EVTRFAEEHRETE, Onar A/ Y 52K R FA4
afE, mExHHANFE ., ZE. Airbus %%,

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

2. REMNYE

ZITRENERERGFELATRTHEE P EENEERS, RUNMEL, CRE
TEBRT G E P ERARER YRR G AR THORBERN . FERERETT
T AEE PN E LR R E TR B e e o T T Ay SER R

WA, REZHRIF T EH EALH MR MW BT XK, DREH GO AMEER
A, RENEZEETEATARMETHNEMEHKE, BFEARTT . ZHREMTAR
BT, BAFY, FEREGHAUEELEMGREE S, RAETHIARN L L AT,
This course is designed to provide students with a comprehensive understanding of key
market and customer management concepts, principles, and theories. |t emphasizes the

critical role of effective market and customer management in shaping business strategy
and driving profitability. Students will develop practical skills in managing markets,
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creating customer value, and developing marketing plans, strategies, and tactics.

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

3. REAH
1. W8 HE AR E

2. W E ALK AR

3. WA, BT EE A
4. HEHATA

b, WHEHAL | FRELH
6. MHEHAL 1. EMhK
1. BRI

8. WIEEE

9. M4

10.5 P X R &2

1. Marketing fundamentals
. Strategic marketing planning process
. Market segmentation, target market selection and positioning

. Consumer Behavior

2
3
4
5. Marketing Mix |: Product and Distribution
6. Marketing Mix Il: Pricing Strategies

7. Marketing Communication

8. Brand Management

9. Service Management

10. Customer Relationship Management

4, AX K H %
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Researching the Arts, Humanities and Education: Comparative and
International Perspectives

FRT W BEXEIHE & F

1. HBNE

Liam Francis Gearon
FRAFE AEHEER
S EAFHEHENYRFHGRAARR
| o FERFUF. T HENAAHEAFATA
L*.’, SIMAFEHFTF A FHRTIBEXR

) 891 80 k22 2 B R A

® BAFTAFHRKFIKAHK

Liam Francis Gearon # & 2 4 EAFH A R A AKX, FEARFEF. ZH. 7
RANGANABAFERTA, ZHEEREH EMHEFR, KEMNRAFHFTFRFTEES
NRARPAMEE ERFFARFA BEEF . THIHEX—LREAT, @I LR, AX, &
Fr R FWE R A LA LI R, A RBRMP 3EI . EARMA XH R B A
B, FRRE. ARBARETIRATE ., T EXRE, URHFL2ETHWHAR
ol T EME T, MBI E “On Holy Ground” 27k 2016 B R ¥F 2 BB %,

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

2. RENY

EAES, TR XF BEMEHABRARRBET Lo P RRTE, CNXLE
ARBLKRMERZLR T A2 TR, B ¥ BAMXFAEEN XA K P&
SR, FHEBELWSRTIRAFE, BHAXRKRRERK, TUEBHEFFME, B
HMAXFMEAATREFBERNGEE, £ F Y, ZFORNRQITFBH K, KLFH
BAFHAENES, BHZAR, X¥F., AR PZHREARRE MEW T E. BT F 904
WABRREZTTRHHF WL RE, T REERURSTTERALENNE, BAREAR
FOE, QETEFEZL | XERAMARER, X¥, HF . ZHOFEFR, Dk
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THePRY REEREES ., U 5RMUHES,

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

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

3. REAH

1. ER AXFEEFRR: WEMERAA |
2. TR AXMHEFAL: WBRMEFAA |
3. MMEBERED: FARERIK I

4. WM B RES : FAREFFEGHK |

5. A mAnA R X%, WHFAUL LA |
6. T A AR X%, WEMWELAR I
7. HEWT YRR R |

8. FHEWAY MKIa: Ry |

9. EHZLAR, AX. HF: #3mRAE |
10.ZF LA, AX, #F: #3108 ||

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

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

3. The European Enlightenment |
4. The European Enlightenment ||
5. How to Read and Interpret |
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6. How to Read and Interpret Il

7. How Books Influence Politics |

8. How Books Influence Politics I

9. Revisiting Arts, Humanities and Educational Research |

10. Revisiting Arts, Humanities and Educational Research Il

REZ. (B F¥5EF: RERFNVLERTRALRNY
] ERAT )

Child Language Development and Bilingualism

AW BECEE ZEAR

1. BN Y
Victoria Murphy
FEAFLHHR
© KR E F A
o REARHEERIRK
® EA¥YUBKFERBAEIKR
o UHEALEREETARMS (NALDIC) £
o EH (SMEHMIENILAFT), (FRFEMNE _EE

o F3: BBERER)

o HHELFETFHHMAHTIFH A (International Journal of Bilingualism and
Bilingual Education, Studies in Second Language Acquisition, System, TESOL Quarterly )
Victoria Murphy # & 24+ E A ¥ N EE FHB L ERFREFIRIEK, AR

T EAFY B FEROAE £ T, Victoria Murphy et RE A2 T MILE Z&/4ME

FIHILCAEERARXBRZENEEX R, W THHAR T HATELEFTEIEST RAAW

BEEXR, WRANFIEZEI AP HE - EE TR ANAR., ity THEFE T ESRC,

Leverhulme EH £ 4 HEREEL LT HEEL L ENME KB, WERT HAXT

FREZFIFNE ((OMEFWEBYILHT ), (FRIVWE_B=F. #H0F

) ), URFEZHITFNHFIXFEMFEET,

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

2. BENY

WERTHFRE AL, KNAASRERNET, NI Y FRGEET 4=
TET (WA HE RTINS FRESE ITET) ., EAASREBTNERE, M1
Sth% 1B EREE, HUWERGEPEL A, ARRSWERMEEEEGERT .,

ABRUET LB A B LB AR, BACHEET Y KBS\ 0
EEBFARRET AR E NS, UE AT X EENREES, BEFARTRY
GE, MENCEENARBILEETRENLBHERE, TEL I THALYE.: B4R
RSN E LA BRI TR AERE,

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

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

3. REAH

1. EER ARG R
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1. Development of Speech Perception and Production
. Lexical Development
. Grammatical Development

. Development of Communicative Competence

2
3
4
5. Language Development in Special Populations
6. Bilingual First Language Acquisition

7. Code—mixing and Language Choice

8. Early L2

9. Instructed Foreign Language Learning for Young Learners

10. Bilingual Education Programmes

REZ: (B NERWNRE £RARBNEARRHE, 1
HRERREE)

Artificial Intelligence: Technology, History, and the Future

FRHH BEHA S

1. ZBNAA

Richard Payne
¥ mFRFLEHR

o FmFHA¥HERALTHK
o FimFAFEHNEMRATEAFTA
o URFHFH A E AR 24 B MKW

P2 mEFE P EHRE
o URBEEWFFLMAMW Jacques Barzun Prize )7

SR AT R B T
® UKFE R B H % ¥ 2 Ehsan Yarshater %

Richard Payne & BRI 2 Z B A F I & FI A G H %, AR £ XTI & A
HHFE, BV TEARGRAFHARS T £ FHE L F A, Richard Payne %&£ X B X7
B R R E LT - BRE ¥ (Jacques Barzun Prize ) thik 153, By 1E “A State
of Mixture: Christians, Zoroastrians, and Iranian Political Culture in Late Antiquity”
KRBT HEERE) 28K, YR LB AFRFEREEL . EE DAD EHLHh2 M
RN EZMEEA, i £ XL,

Richard Payne #{#& #1#% iy X i X L& TR 5 F 707 ik, Ml 7 £ 047 . R BT 5 A
XMARFFRME & WROF RGBT AL, BF T T FF R R R AR
WX RS, HEBEFELAMELREHSRET EREANEMR,

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

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

2. REMNYE

ARBAAEFHANAR T BEALERATIERNLETZ . L2 PG R k8 E, K
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This course explores the development, societal impact, and future trajectories of
technology, with a particular focus on artificial intelligence, from an interdisciplinary
perspective. The curriculum covers the definition of technology and its ideological
dimensions, the history of technological development, techno—utopian thought,
transhumanism, and the various applications of Al within economic and social systems.
Through classical literature, case studies, and contemporary research, students will
examine how technology shapes social structures, economic models, and cultural
perceptions, while critically reflecting on the ethical, governance, and societal challenges
posed by the Al era.

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

3. REAH
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1.What is Technology?

2.A Deep History of Technology,
3.A Deep History of Technology,
4. Techno—Utopianism, |
5.Techno—Utopianism, I
6.Transhumanism

7.Al Communism, |

8.Al Communism, 11

9.Al Capitalism, |

10.Al capitalism, Il

R"EWN: (BFEARE
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Exploring the Intersection of Art, Science, and Technology in
Contemporary and New Media Art
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Prof. Alejandro Borsani currently serves as Associate Professor at the Rhode Island School
of Design, where he teaches in the Experimental and Foundation Studies division and the
Computation, Technology and Culture concentration. He is an artist who explores the
intersections of art, science and technology through his work with sculpture, electronics
and computational methods. He utilizes video and animation to create narratives that
blend fact and fiction around sites with contested histories and uncertain futures.

His works have been presented in solo shows, group exhibitions, festivals and conferences
around the world in such venues as Cairotronica (Cairo), ACM SIGGRAPH (LA), Aesthetica Short
Film Festival (York), BIENALSUR (Buenos Aires), Artech (Braga), Videobrasil (Sao Paulo), Story
of Light (Goa), Festival Internacional de la Imagen (Manizales), Channels (Melbourne) and
Lahore Design Summit (Lahore).
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This seminar explores the dynamic intersection of art, science, and technology in
contemporary and new media art, tracing historical connections between artistic
expression and technological innovation. Students will analyze groundbreaking artworks
that critically engage with scientific research, investigating the philosophical questions
raised by emergent technologies while examining artists' creative responses to societal
challenges. Through in—depth case studies and demos, participants will gain profound
insights into cutting—edge artistic methodologies, technological research in creative
contexts, and the emerging possibilities at the frontier of interdisciplinary practice.

The course provides a comprehensive journey through the traditions and future potential
of art that bridges personal expression with technological discovery, offering a nuanced

127



%, CIET#@#&FABLRAMGE i

5 BRI A T R AR

INNOVATION BEYOND BOUNDARIES

understanding of how artists transform scientific and technological developments into
powerful, critically reflective creative experiences.
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1.

Introduction — Art at the Intersection of Science and Technology

. Light and Color — Optics and Visual Perception
. Sound, Technology, and Space - Sound as Art
. Nature as artist - From Fractals to Generative Art

2
3
4
5.
6
7
8
9

Data Visualization and Art — Bridging Science and Aesthetics

. Interactive Art — Custom Electronics and Physical Computing
. Natural Systems and Environmental Narratives
. BioArt, non—organic life and post human aesthetics

. Embodiment and Virtual Reality

10. Networks and Collective Intelligence
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Cross-Media Entertainment - From Game IP to Global Content
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As content becomes king, transforming top—tier game IP into successful filmand television
projects has emerged as a core growth driver in global entertainment. Yet this cross—media
journey presents complex challenges in narrative reconstruction, technical execution, and
global collaboration.

Developed by HoYoverse's Creative Development Chief Producer and former Netflix APAC
Content Strategist, this course builds on proven successes |ike ""Cyberpunk: Edgerunners™
while incorporating cutting—edge work on titles like "'Genshin Impact." It systematically
deconstructs the complete game—to—screen adaptation pipeline.
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Participants will gain comprehensive methodology spanning P evaluation, transmedia
storytelling, multinational team management, and business model construction—equipping
them with the core competencies to navigate future super—IP projects and establish
themselves in the global content development arena.
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1.The Evolving Entertainment Landscape
MODULE 1: GAME P DEVELOPMENT & STRATEGY
2.Evaluating Game IP for Cross—Media Adaptation
3.Transmedia Worldbuilding Strategies
4.Global IP Localization Frameworks

MODULE 2: FILM & TV PRODUCTION

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

9.Data—Driven Content Decisions
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10.Emerging Technologies in Entertainment
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ASCEND|Inner Power & Leadership Lab & Al Future Builders
Launchpad
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ASCEND is a pioneering program cultivating future leaders for the Al era, uniquely
blending “Inner Leadership” with “Frontier Tech Entrepreneurship” . It addresses the
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core challenge of maintaining self—awareness and purpose amidst technological disruption,
while mastering the hard skills to turn vision into reality. Through rigorous modules on
Al product strategy, startup financing, and immersive psychology and design thinking
workshops, the course guides participants through profound inner development. They will
emerge with a concrete, ambitious career or startup roadmap, equipped to become
changemakers who unite technical mastery with human—centric leadership.
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1.Foundations of Self—Awareness & Personal Agency
2.Emotional Mastery & Relational Intelligence
3.Intentionality & Activating Peak States

4 \Vision, Purpose, and ldentity Alignment
5.Demystifying the World of Al: Ecosystem, Trends & Opportunities
6.Product Thinking & Innovation in Al

7.Design Thinking Creative Lab

8.Building a Startup: Team, Model & Early Go—to—Market
9.Venture Capital, Private Equity & Startup Finance
10.Your Career & Startup Roadmap
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