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Bjoern Schuller is a prominent figure in the field of artificial intelligence,
particularly in the area of affective computing and machine learning for audio and
speech analysis. He is known for his research on using machine learning algorithms
to analyze human emotions, personality traits, and mental health conditions through
speech and other modalities. Schuller has published 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
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W BRE R RN AL TS, BRAL TS SETNE RS0 EE WAk, K
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With the rapid advancement of artificial intelligence in healthcare and signal
processing, machine learning and deep learning have become essential tools for
analyzing physiological, neural, acoustic, and behavioral signals. This course
provides a comprehensive introduction to modern neural network models and their
applications in multidimensional signal analysis

It covers deep feedforward neural networks, convolutional and recurrent neural
networks, as well as methods for testing and evaluation. The course also delves into
connectionist temporal classification, end—to—end learning, generative 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
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1. Deep Feedforward Neural Networks; Training of (Deep) Neural Networks

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

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

Recurrent Units)

4. Connectionist Temporal Classification (CTC) for Time Series Management

5. End-to-End Learning (e2e)

6. Generative Adversarial Networks (GANs)

7. Transfer Learning; Weakly Supervised Learning (Active Learning, Semi—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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Robot Perception, Localization and Navigation
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Sen Wang X AFEHEIF¥RE THATIEANNBEASEEZRGHEK, ANERE
Sense Robotics LR EFEH, FRELRELETHNEA. BEXERL. HENWEANE
FAFRBNRR, BATHREBELR. NANEFTEZETHERNBZAEAR. BH
FEEIFRETRATEAME XA THEBEM IR I-X 8 —# 4%, Sen Wang HIEH
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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 I-X, Imperial's
cross—college flagship initiative in AI. Additionally, he is the Founding Director
of the MSc in Artificial Intelligence Applications and Innovation. His research sits
at the intersection of robotics, computer vision and machine learning, driving
robots and intelligent machines to understand and operate autonomously in
unstructured, dynamic environments through probabilistic and learning approaches.

His main research areas include robot 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, fromclimate change to healthcare.
Prof. Wang has led his research team in developing underwater sensing and robotic
technologies for autonomous inspection of offshore energy infrastructure,
successfully carried out the first autonomous wind farm foundation inspection at
EDF’s Blyth Offshore Wind Farm. He was awarded the 2024 AI Most Influential Scholar
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.
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This course provides a comprehensive introduction to robotics, covering key topics
from robotic system fundamentals to advanced navigation and learning techniques
Students will learn about robot kinematics, motion planning, sensing, perception,
and multi-sensor fusion. The course also introduces the Robot 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. WEANR

B ARR

B AEERT (ROS)
MBANLES, LiFfL#%
WL A 35 5] % o i 5

- ALEE AR o R
RAERBH L ERERE
. SLAM: #4& #u 5L Al
ABEAK

CHESM

10. L&A ¥ 3 Fo Rk & X R
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1. Overview of Robotics

.Robot Operating System (ROS)

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

.Robot Sensing and Perception

.State Estimation and Multi-Sensor Fusion

. SLAM: Concepts and Applications

O =N O O B~ W DN

. Robot Vision
9. Autonomous Navigation

10. Robot Learning and Future Developments

10
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K B BT RE .

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, 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, AI, and particularly in computer hardware and distributed systems,

Professor Nace enriches his teachings with a Master's from the University of
Washington and a Ph.D. from CMU. His background, which includes a decorated service
of five years as a Lieutenant Colonel in the U.S. Air Force overseeing development
projects, secure communication systems, and serving as Chief 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. RENE
MERFEAAEN AR ERARELH E WKL PR X R, 5% 5% 1 F
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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. WEANR
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1: Game Architecture, Randomness
Sprites, Collisions, 2d Physics
Maze Algorithms

Navigation Algorithms

3d Rendering

Collision Detection

Sound Design

O =N O O s~ W DN

Multi-player Networked Games
9: Visibility Algorithms

10: Lighting and Shadows
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REW: (MEMFEATLEE: REFIEERETAE RN
AL )

Data Science: Machine Learning and Natural Language Processing
¥RTE. BEMNE/ HRET A

1. HB/NA

Patrick Houlihan

TR T AFHER

Publicis Groupe B k¥ 5% &) & 3

4 B3 IE A A 8] Sentiquant A5 A

*#[E B2B £/ #HIEF & CaliberMind K IEH# K

B 14 FHERRTLE L EEER

FREHIREFELLCES

WA LB B ERM 2 ST F 3R 4 AT U 6
Patrick Houlihan 2 &6t T A FHEH FHIZ, F o2 90 5 5 % F & Rk

BlEH, WMITERARZERARMAE = AN E5FFEA. RIS, L ZXE B2B

Z P IETF G Caliber Mind #3038 £ 2 K F1 2 Bh 3 4B 047 42 &) Sentiquant BY Bk &A% A
Patrick Houlihan #Z &% A # i 14 F¥FERT I E VW EWER, £FEWITAEHHE

HHELF4, R LHREERH R R RITFEAE AT EAE S, a0 CFI R AL 2 AR TR

KEMBHFEERRE) , (BEoMm8RE st tilixiha) %,

Patrick Houlihan is a professor of data science at Columbia University. He is also

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

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

Returns?.
2. RENYE

MBEFIMEREEFREERNRELRNTER, ANBEFILATERESTAE, B
ZEHTATIERIBHWEARS . ARBRAZNBTNEFI SR EFLAE (NLP) W
EWBEN GBI %, EA B AAA Python B MR ERWEELE L X KT A%
REMREER. HEFL. XARERREL, BFRANFRON. XABEEZHEHE
FRENLP £ 4, HEANGEFIBBATRRMAE MG TE.

B RE, FEAREBEWANESRXAST RS, XFEATE. THEBTTN. &
Pk FrRUERBES. REBAZAKEIISG, FBFEHRKNAL, HERFEES
BAASAT TR E .

Machine learning and natural language processing are two fast—-growing fields, and
applying machine learning to natural language processing has driven huge advances
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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 AI, data science, and language technologies

3. REAHN

. Python 5 IF U 5% 34 K 2 A
CEEKEOEE AR
XABERREGFAEA
CBRET B AR %
AT GBS &

EE R LB e

16 B 47 5 7 b 4 A7 B2
CRBEER,. RIS IPME. WRER
CEARETAE PO EMEEL: LDA
10. Al TR ATHy & B8 2 S A

[

1. Python and Regular Expressions Basics

. Structured Processing of Financial Data

. Text Data Preprocessing and Cleaning Techniques
. Fundamentals of Natural Language Processing

. Text Feature Engineering and Selection Methods
. Automatic Summarization and Report Generation

.Sentiment Analysis and Business Analytics Applications

O =N O O A~ W DN

.Grid Search, Validation, Evaluation, and Performance Metrics
9. Topic Modeling in NLP: LDA

10. Advanced Machine Learning Models for Sentiment Analysis
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RERL: (ATH#®: REAZKEISNENEEI LA

Data Analysis and Machine Learning
¥R HLEF]/BENE

Gunther Roland
REBI¥ir MBRESHR

o HFABIFREE FHAATLA

B T s Bt X sPHENIX X i A2 —
MSEBETFTHRZEREER

MITE®E FHREE T MRRDABKRETRFA
Member, Annual Rev. Nucl. Part. Phys fZE4S & R

Gunther Roland ##% 7%= %4 Kernphysik #f % FT 3%
BEE¥M, T 2000 F 9 ANKMNZTFHARFOWMAREEIFHAERER T/IAH,
HEFTZNAWNRFHE ARNECECRLAEIYREE THALAE T MR DNHIE AT
SAMAHZTEE M EBFHME RS EF; 8 FTWE LR K] sPHENIX 1R #7158 A
Member, Annual Rev. Nucl. Part. Phys R ZE R & & RS 4%,

Professor Roland joined the Heavy Ion Group in the MIT Department of Physics in
September 2000 from CERN, where he was a Scientific Associate. Professor Roland
currently serves as the joint leader of seven research groups, including the
Massachusetts Institute of Technology Heavy Ion Research Group. Additionally, he
holds positions such as Chair of the CMS Heavy 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. RENL

ANIEGREHEBERFELR IR EEFIREFEIHFZFHR P AT RN TR, KiRE
RAEHBABERE, 2MBEA N AN EERE. AERE Python REXEA, HE LT
EGitrE. BETHAULESANEERELE, 2o ENBFITER, HEANE
Scikit-learn TEE, WEFI ELREFINEHAERN, DRBEMAFT (BFL/RT X
RERELE Q ¥3) AMEEFS (CNN, RNN, GAN) B A, REELE L ELRE L, F
FEZERELH Al BANATHRERAR., ZTRBELERELZRAINNES.

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

3. WEANR
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1. Python & &

2. BB M 5 E AL
3HETAME AR S E

4. Z TRk

5. Mlix % 2 ik

6. Scikit-learn

7 USRS B AR

8.7‘“[1%{5(»—#—]& -ﬁ'ﬁﬁ;

9. BUFN: BRTRARLE. Q¥

10. WE ¥ 3 : CNN. RNN. GAN

1. Introduction to Programming in Python

.Data Analysis and Basic Statistics

.Essential Python Libraries for Data analysis

.Data Visualization and Working with Large Datasets
. Introduction to Multivariate Analysis

. Introduction to Machine Learning

.Supervised Learning in Scikit—learn

O =N O O B~ W DN

. Unsupervised Learning
9. Reinforcement Learning

10. Deep Learning"

REN: (ATE®: IBFIEZESMEXEAETREFH
ERREAD

Machine Learning and Data Analysis

ERTE: HEF]/ HERF

L.ﬁ&ﬁ%

Raja Sooriamurthi

TREREAY FRRALHR

& FHEBBA¥ERRAZLTLEH
HEZNAFFAZLFERKEFENNEEMR
ERARBFARA OSD HFAFL

&3 Elliott Dunlap Smith 7N H #F A & MR 5 £
Yk -F N EMERE AF Martcia Wade #HF X
ERNFLZNAFXEFHERR A B IR
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Raja Sooriamurthi # & & FAEBEAFERRAAHZR, ANWRARSTERE L
VImE W EHE., EMEHF TR, Sooriamurthi BEEFTIEW ¥, gaMAizER
GE AR B M, RN EAEM Tk, EFATE, Raja Sooriamurthi £iET A
TR ERE, LEXEFETHREE. 20N EEMNEF S FHE.

M T BB ¥ 24, Sooriamurthi HFAEAEMHEHW BTG T LHLT
Fofkpxk, HP@FRERFFHRA DS #HFAF L. Elliott Dunlap Smith 7 H# ¥
FHEIRE LU Martcia Wade ZF X%,

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. RENY

ATERENBEFIEHRNATHITEAME2RKOERTF AREDS R R HE
BEAMENEFIEREZEA TR REAZCERELI T ENEF T ER. BEK
EAE, SETUM, BEFIERM. WHHio KRRy REERTE. RIS, AERE
REALARAM . BFERG, URKREF¥I Hik. BAE R GEERES, FAREEMNAATIE®
HARATHF CIH . MEAE T ootk 2 R R XRHRES

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. WEAN
LSBT BALEE TN
RN

BT AL
CEEFIN
e g 2%
TR K B

S O s W N
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8. R FOAt Fu [E AL 7R AR
9. EFERASE

10. BE ¥

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

.Visualization with the Grammar of Graphics

. Introduction to Supervised Learning

.Naive Bayes Classification

.Measuring the Performance of a Classifier

.Clustering

O =N O O B~ W DN

.Decision Trees and Random Forests
9. Recommender Systems

10. Deep Learning

REL: (ATHER: WBEAE. BRZITENEREFNEE
EHAd

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

ERTE: BB/ G RIET AR

1. HBENE

= Philipp Koehn

HRELSHAF HEANFLEHHR

o AN FLLMAFESTEEFTAEF L (CLSP) REERF
5ANTIE&MEA (DSAD) &7

FANEEFTFET LA Moses TR #

HHEEsFM4e (ACL) &4

Artificial Intelligence Review % [E PR T0 2% 27 T 4% 2
EIRALEE F e (IAMT) FEAEHEE (2015)

Philipp Koehn #(#F 2 H ¥ MM ¥ TBME R 5% %, LR FARBMESNEST,
S TR SR T2 #0736 Mk K B 15 P S TRk K M B R B LB ST R B E B,
BRI RAAEEE T EHE T LT, Koehn RIBILELEN - BYAHALIFE LR
B EARERA AR, AR FETURES 5ESAEFQ (CLSP) AEERFEAT
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BERA AT (DSAD o BT T ZIURF AT : (HAEHNZHIE) = (S LEHF),
FRA LT K LA,

EFAF AL R, Koehn 37 B Ik #R 3R M IT 2 80 IT IR S8 1t AL2 % T A & Moses 7 2011
FHRMNEZEEBABRAIRNE W ERF—FK, FENE 2013 FRIMEHRLHIE,
g R ERNEREN 2 (IANT) REK, HT 2024 FLETHEZTFWS (ACL) &+,
WA, HMEZAERHTELREZE R, @ (Artificial Intelligence Review) F1 (ACM
Transactions on Asian and Low-Resource Language Information Processing) , K
HPAFEF ACL REMEZNEBEFF ALV FEHTENRFTENAZE A, Koehn
BERZBEETR 2N, FARZRWLER X REWH, BF CNN £ ERER,

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. RENY

ARBELENBATERTABNABEA, MEFT . REFIWEBE R, B AR
BEAE., MBEMEEEMEEA, RSN Transformer A, KiEFHEAEZ LKA,
R, RELRFATEEREHRK. BN MELZLELNTRWEIFEA, FitEiLH
BERGIQNMEE S, RHFEERATERARNWEENT, FEEMNHBATR, &
FEFEBRANTEREABALITA BB G .

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

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

LALS ST NIT: A5 0T
2.KEF: RE, MAERRKES
3. HLaE B BOA

4. BREFHE

5. F[ AR BN T/ BEAE K G AT BN B A
6. Transformer 44 F| 47
TEMBEREREERE

8. RiE = A W) 194 ek

9. BMF N

10. BRABRA: HER. NBEAEHEZ L

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

Machine translation technology

Natural language processing

Explain the application of artificial intelligence in key areas
Transformer architecture analysis

Basic model and large language model

e - T R

Big language model-driven intelligent body
9. Reinforcement learning

10. Cross—domain applications: gaming, robots and network security"

RE/N: (ATHRE: ANEZEL T ENBSFIRB FWHEE
A

Algorithms for Big Data

ERI I B/ REF]

1. #BNE

David Woodruff
FTAEEREAZ HENAFLEFR

0 FHEBEBRAFUTENAZALIHET
® UCB Simons Institute ZIEF¥TE 17 A
® [BM Almaden A5 & O HWEHE R

20




% CIEI#A&FA%RRHGEH
" DEndieliAaddiaa

INNOVATION BEYOND BOUNDARIES

® STOC&PODS 1 @ TN 2 b X %
® KM E R T EHAFF 4 Presburger ¥

Woodruff # % & UCB Simons Institute ZKEMFMECEER TR . HAEREHF
RBRE, HZHKF 2020 F24, ARAH R RTL; PODS 2020 F7 2010, STOC 2013 F ¥
AAREXE, HEZ MU AFHEH, T 2020 FEEFAEBBRAFELATAE
o BRARAEAS, BEGNTBHE AL AEEH AR,

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

2. RENY

ARERETHAEAZESA TSR PAZOER, AEFL. ZEANER ML
BAHAE, RAHBRELEL, RERETE. BMETHRERAEHERBEENG . RE
H—FERFAERNEBINEFIZAEAGEHRERAS ML (GANs) , EEEEME
W4 (DNN) , HFE W% (CNN) | #IJTHE W% (RNN) LLEZEJE# (Transformer) %
TREMMBER G N, L EA N AT 3% L .

BRHEBRHRELRNGFHE W TR, FERRIN FxSEA ZF “RKETER” A
wE RS iha, BEREEwARAARBEL . APFR2EERRATRI, BABAELARE
R IR o 52 BT 12 LB BE AT

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

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

3. REAH

1 A 5 e

2. &M AR 5 kAL 7 %
3 ALY ERKBAE
4. FHENE G A
5. (AL ik #E T HE AL
6. K 161 4 4 5 ik AR
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T LB F I ARE G & R IR %

8. W M4 W 4% 5 &R 40 4 P 4%

9. lEF 4 W 4% 5 Transformer 18 A
10. v E AL o B 2R AR AL N

1. Game Theory and Optimization Fundamentals
.Linear Programming and Convex Optimization
.Online Learning and Streaming Data
.Multiplicative Weights and Boosting Methods
.Optimization Techniques: Gradient Descent

. Backpropagation Algorithm Explained

.Classical Machine Learning Models and GANs

O =N O O B~ W DN

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

10. Deep Learning Applications in Computer Vision"

REA: (HHENAK: ETNEZIWARRA. BB M
B R AL H)

Machine Learning for Computer Vision

ERFH: AT

1. HBNA

.~ Jens Rittscher
B ST LT

© FEAEAMELTEFRFAMERBELREASAHE
BT

W o iK% Target Discovery A% B & M 26 & B F 5 4L £ 5

: ,‘o NEFAESARARPCREERARR/FERE

L e EERHWEINRIEME

o @ WX EM 4424 %, h 5% 30, 110 #E54% 55

Dr Jens Rittscher HEMTREFEAY, EAMEFIEFRAMEREEFN
MR ATEGHR. hENEZFEAFIEFEAEGHKT. FEKXNF Ludvig BEFR R M
Wellcome AXEFHAFF ORA, URFEABFEARINARAAK., EAFELR
ZHl, Jens A EXREELFAEMANTEBABRA AT, FHEEALLFARFORES
FHARA/TEEE, FREATENATLRE.,
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Jens WA XBEEE T ERIF LN NTAEAF AN ETFERRBLEYES
rf, BRI RESREL S AGHRENEESNMERES B ENINFIERMELEFE,
BT EENEFRGETBROFTF R, Jens B 25 5WMBE. AT AN REREREE
BRI R AR T/E, 2019 5, 5 HEM AR A LT Ground Truth Labs Ltd, 4 A5z
BEWTERESAR R ER VA, HE, Jens ¥4EF IEEE ISBI Steering Committee %
. ERl, thifR EPSRCEEHKEAFHELENF ONIRAEML, HFH 2021 FRIANKE
EPSRC [E )7 3% A bk B 516 /N4 o

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

His research interests lie in enabling biomedical imaging through the development
of new analysis algorithms and novel computational platforms, with a current focus
to improve mechanistic understanding of cancer and patient care through quantitative
analysis of image data. Inaddition 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.

Previously, Jens was chair of the IEEE ISBI Steering Committee. At present, he is
a co—director for the EPSRC Centre for Doctoral Training in Health Data Science

Since 2021 he is a member of the UK EPSRC Healthcare Technologies Strategic Advisory
Team.

2. RENL

KRR ZAZNEITENNT (Computer Vision) BIEAIE N, REBHEEE5EKEFIF
Ho FAEFFIWAANEGAAMFRIEZNNELR, BRAT R RE, FEEAR
BRI EGSMBEA, REBENEAEGAESREERIAIAREKEMNEN L. BES
B EAERERNLTRE,

RAELEEITWHZ 3 1. BARREE LR T B & £ B ¥ e 047 F B BT IR AL
. BLB W WK EZEREGMES, FAREERUHTENARHA LN A TEZHAESH
B
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.
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6. ¥ 3 5t &AW E A
7. 9| 5 EGE K
8. KE¥ M EmA LM
9. A BT 5 BB

10. 47 & 5 B g 0 #7

—_

. Introduction and background of computer vision

. Image segmentation

. Image Features and Alignment

.Machine Learning Concepts

.Object Detection and Classification

. Introduction to Deep Learning and Object Detection

. Segmentation and Image Generation

O =N O O &~ W DN

. Advanced Topics in Deep Learning
9. Visual Motion and Tracking

10. Biomedical Image Analysis

RE+: (ATHREEHFF: ERARARFHBEARMAER
B AR

Optimal Control and Planning via Dynamic Programming and
Reinforcement Learning

PRI BHER/AGTE

1. #HBNE
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Peter Zhang

FHRBEAY BEFHF

o FHEBBAFAHFNEEALLGAEREFRAK

0 NEHLAEIFWIEALHEL

o FHMtN AR MELEEF

® HM INFORMS (EIfFZ&E¥5FHE¥2) | xEHHF 2.
FEZFM 24 R

® Y7 (Journal of Mechanical Design) % HiT| % % X &

Peter Zhang #IRZ F N EBBEAF T RERNWHEAR, WELZEFPEERLEE
FREFABE KERECLZ R L AFRB T IEMFNARFF IR F M, BEREE
ITH¥RART TBAGELFM, TAMBEHFARFRMBFTT T By £,

KAROHANB TR R T ERUE LR ALY GE, RE, BREULE ML EAR
GFRA . B R RRAREFAR LT ] ZRE, SELRAR T RIS EF W
Nl KEKAFLTLAREA, EFaEREELBRAE, X2 AR T ERCHEN
BERARE TR, RE4HH AR 7Ok Bk B 2 F An e B IR

WA, MEFRT BRARSERERENE, AT ITHEEEAZTA#NEFHNTH, X
EHRNEEEGBREATCAENENL. FEHERZEFEEEF S (INFORMS) . 2E#H ¥
e, REZFHENE R, KARERSEFAZRAEE, THRFA B D R AF A
Efr & /7. A (Journal of Mechanical Design) & &% KT F X RZHWXE, BR
THETENRS., ATZEGE., LEFY. BAFIETRNRFEIE. KEARWEZEK
BRALAEAEFNEBRAFTREFENEFAES T, UL ENFASE. QIFTHH%
FHERNFENK, RETFEMEEN ZEE, £F K¥FR, KEXITRXER MR,
FAERRFANRFTELE RGN, W FENRKRBUYLBRER T BmEa,

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.
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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 Zhang not only imparts knowledge but also
emphasizes the cultivation of innovative thinking and practical skills in students,
laying a solid foundation for their future professional development.

2. RENY

MEAIEGESEAUBEANRRELE, WTAAZBRIN T ELZNE R RN
EHREAR, ERINBAFELRARTIBENEERAR T H. AREREN BN AKX
(Dynamic Programming, DP) Hi&f2 3 (Reinforcement Learning, RL) E &ML iE#l 5
AR FNELEMEN A LB, REAFSRANEESENR L, BAHBETHER N
BRI, TR Z]REURBNFIAEZCE R, BFI/REFRE. RAFHEE. BE
BBERA Q ¥ %,

FAERFI wAARAREEBAEAN ST ERSSHAHIEK, AERRREFXK
(Exploration - Exploitation) WY -F# L% . RELFIH R EFRUF I ENEAEF . B
BAXNEEGAR TGN, FHFLEETNERIN TELIAN R R MEL,

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. REAHN

L FAEARIF G AF S H A
BN SRR

AT AR R B ] R An ]
TR & 77 A2 Fu R 1 )3 90 B8 o
ToAR A 8] #L A 32 1 5 > A
RRETTR: 2EBEN
MR gHrBMmER AR

Q3

® N e ok WD
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9. BUF T FHYE BN
10. ML A 89 5L

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

Model-Based Problems and Formulations

Bellman Equation and Backward Induction Algorithm

Model-Free Problems and Reinforcement Learning Examples
Exploration versus Exploitation: Multi-Armed Bandits

Bellman Equation and Fixed-Point Iteration

© N e @k W D

Q-Learning
9. Function Approximation in Reinforcement Learning

10. Applications in Robotics

RE+T—: (MWRIBSHBITE: Sx1EHEE ST RIFIR
)

Motion Structures: Deployable Assemblies of Mechanisms

ER A TR/ A

1. #BAE

Zhong You
FERAY TENFLAHE

FEAFEERFRIE L

B R 2000 FEBHTRERE

¥ % Science X AME

ASME Journal of Mechanisms and Robotics &% 4%

® FBFf R ¥ £ Financial Times, Nature, Eurika EfRi&

Zhong You I B G E LR BAFMAEBTIAFREIRAFF LB L., B
FRmNT SMAE, AREGET IBRFLFM, ARMANLATHEF RGN, Ll e
REESMAFEEARR, TREFRENNAR AERANFEAFIEMNF RHYZZ A,
Zhong —H S| A¥ TR EPSRC HAH A R thEREZFEAFEBRF R L.
ASME Journal of Mechanisms and Robotics &| £ % .

T 2000 FHEEEMAFEE, FEZ T Science #EAM LT, ey RHAF &R
¥ #f Financial Times, Nature, Eurika ZTN& B L # ¥, W ER L EHE TS n g
REZEHARAZKBATFHERFSUALANELXERFHER.

Dr. Zhong You obtained his Bachelor and Master degrees in engineering mechanics from
Shanghai Jiaotong University and Dalian University of Technology, respectively. He
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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. RENY

EA— R AN TEEMAR, T EMBERY T HREME I, FTat:
TRAMILFAE . EMEMALES, ARKETRIFEM, MAENK, EFMEIATE
B, MEHRATT R, THE, THERT AN EN. BhEHFCENER, FHEST
ATHFRENTNE. ZTEER. CRAMERANEHEN —EEZFR, UREETELF
AW T F 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.

REAN
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15 ) 45

S T 3 5 4 4
FEZHEME MR 5K R
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1. Structure Mechanism
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2. Motion Structures
3. Planar motion structures

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

3D motion structures constructed from 2D mechanisms

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

9. Origami structures

10. Origami structure design and applications

RE+Z: (WRIBSEHIE: NAFEAGRITAEHE T
5 A

Machine Component Design

¥RTH: EHIE

1. #B/ANLE

Diana Haidar

FREREAY IRIBLSHT

® \Maker Ecosystem f|Z AN RGTH S #

CMU TechSpark T2 525 = & Ui
FEIRHLTNSEEZR

Y EREVR b Chart Energy & Chemicals #L#& T2 I
BFAFRBRIAE T & B KR AW R IAAM A

: Diana Haidar ZHAECM T FHEERAY, BEEIEFK
M I RBE & #H%, FASHNEE AL A 5T H Maker Ecosystem. M4, Diana & & F
WEMEBE KXY TechSpark HIRE R EF/#Fh k. xBIBAFTN<Z R, BIHESL
NARFER2NBREE, URNHFTRAFHHEER, HEF LT F STEM 45
ERBE T EETER. Diana WA R 7 M & 3D ATE, LM T2, TR, HELH
RIARERREESNNAZEMA, URSTEAEMHIIIR THERE, Hltiikit. #lEfly
BT AR AR O & R T IX S R AR IR

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,
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she developed a passion for using maker space resources to bring more hands—on design
experiences to the classroom.

2. RENL

AREHELHFZFAFHELA, BARARTHFRITWERRE. HERAFRZ KK
JARNBET ZERE WAL, XU BRT SR, PATHEHSE, DU B & 8
RANFRTT ], AT LI LA Z ). TRFATENART BT o 0 e & 9 0 3 2 A A 3
W A2 A, mARE B, FALAXLEROANTTRE, RREX A F#,
WL BA. HE. BAE. FNE. H. BT, KT, BT AR BRERAHRT
BES o

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. REAH

L Bt AU

2. MURE M H. B, . WA

. At M. . HE. . SE
4, HEERXBT: B5. TE. KP
5. EHE: RE#H. #me&E. BE. K67
6. ME&EFE: 2B, EH. X, AH
T RGBT B AR R

8. IR A

9. Fif B B Fr A A

10. 5B HH £ %

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

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

3. Power Transmission - simple and compound geartrains

4. Vehicle Transmission - manual and automatic

5. Failure Modes and Prevention - static, dynamic, stress, strain

6. Failure Modes and Prevention - strength, deformation, shear

7. Materials - selecting for desired functionality and inventing complex materials
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8. Assemblies - links, bearings, shafts
9. Joinery - fasteners, couplers, welds, adhesives

10. New Powertrain Technology - vehicle automation and electrification”

RET=: (RVBEPRNAIEGR. HEFESETRAE)

Brain/Machine Interfaces: Artificial Intelligence, Signals, & Circuits
¥RAH: EEAE/NTEE

1. HBENE

Neal Bangerter

FEBEI¥R EMIEHF

o HMEMMIAFHASHENTIEAEZHE

o RIBHFHUMKAAITNEFEELFRATA
o WMMIFEEFIKAI EHFHEHRK

® Rt AFH M R HKE

o UHEMBBHLFXREE. XHGEEBF

Neal Bangerter T 2018 £ ANFEE T ¥R, HEALY TEHK, TETEFRE (&F
AAMRD . AIE#ENEFI . ARE/ZEINMURETRE, EARRMIEEEYT
FHM (LOCUS) FEHMFEEI¥RATA, AT EHRAEEFR. FEEI ¥k,
WHAFFRABERRMER S 5N E T HER ARG ATE . it £40 H EFGC K =%
BNARATMNAMATIERETR, AEGFEALIERNETE. AmEIERHE TG
IREFEVHRR,

Bangerter #R EMMAF MRS RFIBWEFF LM, MEEMHERAFREE
[RILEM B F M. G ABRMEH A EERAT R TET, FHEL T HET
MAH A F] Visualize. V5, EXFHLAE T, HEEMRELHRLFT L
sk 5 K REE, G XAET EH AN Reactrix BEF~ HEEE| LK. 2006 F, thE
BERF, ARAFEBAFERAFEZRENHTRLRA. B, Bangerter X WHRAXBE
BAARTREHGEE TR RGO E R FH, MEFIEETEGMERFE
FHAA, UREE. ATHREMERBAREEYRFPMLMTL FHESARE. ff
WA KEEMBAAHEZEHRA (—PAARREARIE) FERETEREA, 55
HBAF. FEAFE., SIFRF. BERTT. RUEAF. AXRHAF. CHREIFKRA
W F BT F AL A R E BT A1

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
King's College London, Imperial, University College London, and the Institute for
Cancer Research. He serves on the Future Leaders Panel for EFG Asset Management in
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London as their Artificial Intelligence expert, and is affiliated with the Imperial
Artificial Intelligence Network and the Computation, Cognitive, and Clinical
Neuroimaging Laboratory.

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

TEARFREFR, FAEWI KA ED (Brain/Machine Interfaces) 4, H ¥ AT
et (AD Fofl&%3 ML A EHFRNBEZAMETHES. REFLEEHABIIAN
EoE T IR AAXENEMBEA, BMERNFITERATIER. NMEFIREFAETE
WA BN EMEKREAMNES. WLAREUNBFAER IO T FNERBA, £
AatE: FERENT. MNBEDTWAIEREAEMATIVE, EaE Tl MET
FHEREE.

Mo, FEXREZEIAMEWZRAHWEARR, THREZZZ0EF R EETERA
WREEEHEE FREER. M, REVEFRED F B RNELFHEA, €3F: FEZ
AR A (EEG fi e B . EMG AL = & L MEG fili a2 ] DA RS T B B9 77 %) 5 A KA (ECoG
FEREE) ; BAREA (BAXREHEG) . EXEIHHF, RIVEE S HEH T M-
FARMMEEENEMATLER/NEFIEEEETAETE. &a, REEMERILE
DSBS AR E RN, NEBXEERBNEEREN 2 AGE.

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

32



CIEI ¥ 8% 7a G adrfthm
ERCTRET Yok R £ E ]

INNOVATION BEYOND BOUNDARIES

nervous system, and how the nervous system uses electrical signals to communicate
over the sensory and motor pathways in the body

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

3. REAH

1. BiALEE oA
ANILERRENEF T’

ALEE o F R fE 5 A E T
MALBE O Bt 2 B E Tk

M BEDNERATIE R SNEF
ET G ERANMmNED KR
HET o aymLE oA
MBEOWES. BEE5R%
HHAFAX B F G 6 X E M
10. MBI ARREZS AT HEI1ER

© O NS o e W N

1. Applications of brain/machine interfaces

Introduction to basic signals, systems, and signal processing

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

Neurological signals and Non—invasive brain/machine interfaces

S

. 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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RETE: (RFIE: EFEREEERITFREIMLA)
Introduction to Very Large Scale Integration

ERTE: HETF

1. #HBNE

Ya—-Hong Xie
MNAFEABILR HRBFETREL#HZ

NWREZHEMBERFM TERTHIEAAR

BAR 58 F A4 IEEE 82 7

2012 FEEFHREE L2 ALEE
FEFRRARNALAARELERE
BEXARK M 2HA R EHFR

o WAHXEURHE. HAMTEESERMN 38 £ LA

Ya—Hong Xie ##Z 2 MM AF R KA 4K (UCLA) MER¥EIREAMEL GHZ, +#
FABRHETE EHUCLA 2 X EFHFHFARKLWAFZ—,Samueli THEFIRAE 2022 £ U. S.
News HEZ FRL T2 TRE¥RE 16 i1, AL AFH 8 fiL,

AR EERTF IR, BA TR, e T¥. BRAYNEY . LEEFEREET
EHE. Xie HFAEKT 190 2 BRAXE, HF 8WMEELAFLTERFLFl. 2012 4,
HHEET A LA G HEXLELWNHARE, ZETHLKMAMFRITR, HEEH LT
WNAREBE T EHENRE)., E4 IEEE 24, Xie HZ ¥ #4 = £ [EEE B T BG4 ¥ 4%
FHHMERS T, IEEE ZRABRF AN TV EAALZ —,

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

His research covers fields such as electronic engineering, electrical engineering,
microelectronics, condensed matter physics, semiconductors, and integrated 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. RENY

RRBRANBHETFFEERBBNERTE, BoF £ BB BT Bl £ 3 I
REKBEHEZITEFRENTEDRER, RENETERSEBMANTF, BFPEANEFE
R pn 45 MOS B B4 . LR MOSFET B9 THENLEE, ¥ A K ¥S & lhiiyd & T
TR, ATHREHERNHWANBEARKEEERERFHERLT R,
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EHFEEH S, RENBA/RRESE OM0S B aE LT, He¥eET NWEEHS
FEHEARARUER. K5, REFFITTF AT LA BB EEr e, eS8
PHAESNM BB P ATANMNE LR, RREAYFIEF IR, HEFRITERNED
B F RO GURAT T Rz ey 2l

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. WEAN
MR, B A
2. ERAEE (IC) KAF; MATWERBEEZE
3.EAME,; AMEF TR EIMEFRIK

4.pn & f0 MOS B A%

5. MOSFET: pn £5+MOS & % 2

6. & A BB E T 7 AR
7
8
9

[

LY T B AR A AN SR e T R R
AR R

. CMOS e 2

10. M\ e, FELFor e, 209 A1 B B 37 AR AR

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

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

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

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

RETE: (BRFILE: MW ETANEF K EEER LRI
Wireless Communications System Design

¥RIH: BHETARS

1. #BNE

Danijela Cabric
mMAREBILK BFIRLHER

& WMAF¥EMISKREEMHENKXZRTE 4

® 2018-2019 IEEE Com Soc 3 [ w5 Fu e F T A2 I fr & 38 T AT 3
® = [EEE W& 5ffE RAEHTE £ 5%

® T E N FEMHEE MaxLinear /A & & /& A

Danijela Cabric & ZWMAFEMIL o RET SN TERAHHEZ. #T 2001
ERBEWMRFBYA SRR T TEL WAL, BET 2007 FH_4EmMAFHEEA
AREEFTITREEVRIF M. WWAX T HELAREERR R, TEABEHNEF,
BREZEHERIN, RAKXTF e mP R X T A B LR 2020 4, Cabric #IF FH K
I R g A A o T S L R T B 90 A SE R B TR T 4 ik e R fv L F TR R & (TEEE) FE &
BT F AR B L BT, ETRFE AT &L X LT R ELR T Ko

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. RENY
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REFEENE —ME LT THELBERRARIT T &, Aot f Sk A ZE L %
B E B ENEARER, FANBZFILERAETFEGRESAENMIR; LA
B A U AR A T B R T R AT LB S B Rt o R E T OFDM. 7 9iAn £ R &L
TEBERIHURTL LN RNEE AR, FRFEANEARAFTAFHANLEL R L, ©F
2G 2| 6G W% . WiFi fa#Bik .

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. REAH
BFEE: FEEE. AABERERELEN
2. TE&GESAE: AE/MHE. it/ %
3. LAGHES, HEWH

4. Z # g JEH (OFDM)

5.5 fhit. H#. FF

6. £ K415 . MIMO
7
8
9

—_

CERRBRF . KA S MAN S

. T bk R AL

BT B, WiFi, B EE
10. At 56 #E A KE W%

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

Signal Processing Fundamentals for Wireless:
Modulation and Demodulation, Estimation and Detection
Wireless Channel Modeling, Link Budget

Multicarrier Modulation (OFDM)

Channel Estimation, Equalization, Synchronization

Multiple Antenna Communications, Beamforming, Massive MIMO

©® N e gk w N

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

10. Design Examples: 5G Cellular, Cognitive Radio Communications
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RE: (REEHE: “Bef” RRERASHKERERSE
AT

Low-carbon Technology and Future Energy Systems

EWNTE: BRAG/ TEAGRE

1. HBENE

e Aidong Yang
FHAY AHHK

0 FEAFBMNEFFRIEMFRALEHT
e FEA¥AFIENAHRAFTA

______ FEARFBRANERFRFALZRALCR ARG RARR
® NERCHEHR/NAEFEHTR

® 20172021“BRKEABRELHEEREZEARSWITEA

Aidong Yang #H & T 2014 F i N FEAF, HEEEKN L
FRIBMFREAIHE, ARLTEGFERF AR IR NARANATA HARERET
AREBTAFUFTELY, T1997 FRBELF O BWANFEAFZA, Yang HEE
FEAFMFEABIBANS R T. Y EFERFR. BZHLZAMIAF, TRT
WAF, AFFRAFF L RFARNMANER L EH K TIE.

Yang ZIRH A RABE T FANF/ AU FIBRE A RGHNEE T EMTE, UX
NMAMAAEMR AT TERXFIHFEGER. TR ERANT L. KAE, WHR
NEERMERE=ANAE: EWERTIE. £E-BE-KXZAHAHEREA. Yang ZHF L
CESZAFENCWARAALART “BRIREABELFEEREZEAREF 2
Aidong Yang joined Oxford in 2014 as an Associate Professor in the Department of

Engineering Science, and as a Research Fellow of Green Templeton College. He is also
currently head of research for the Systems Engineering Group at the 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
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AR T8 A K B B0 H IE 89 £ B I A gl IR IR, SN R TR A A T AR ROk
FROARTE k. BT EETHRFESE, FRAFEHE GTENEE) HEMRL.
ERAFRE, FERFFINGFIMHARRBHRBEMTEZA, GFELFE. EWLF (W
EYIR AL E) e (. R AR, REANZBEEGE 2, BENERE
PMAFEMFTE, ARATEMLFTE,

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

3. REAH

. RBEEFEN; HERERE
4B B M AR A
B R SRR A
HAGF AT BB R AL MR
4 AR £ F Bk R
4 B 3 A R

BER. #EEHA
KAIRAG: TEMNEEA
KAIRAG: HEMNEEEN
AR RG: BIHZ5EFFELRR

© o NS g W N

FA
e

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

Renewable energy technologies

Green hydrogen and energy storage

Life-cycle assessment and carbon foot—-printing

Bioenergy and biofuel

Carbon capture, storage and utilization

® N g W

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"
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RETL: (FRME: TASURESAFFETHREEERL)

Water Treatment and Sustainable System for Water Resource
Recovery

EMTE: TEMF

1. HBENE

Joe Moore
FTHEBEAF IAEFRIRER

o FTHEEBEAFIAEGHREIBFRHAK

o ZENFFaHE 252 FrE2VHELFFahRL
o XEHEXM¥RSIERMFEIRAMK

o XEHEXM¥ES-RAELFE

i [" /w’é Joe Dallas Moore 1 £ T 2006 4 3k 75 Wabash ¥ [x £ 4% (%i%)
FEFEA, FE 2012 £/ 2017 FoARBFHEEBEAF LA (AFE) TEMLEIfEL
FO. MR TR RFEMENMAKBEARORENER, LEEG KM T X MENH FEH P
"o Moore W BUBR % 7 ik & T FEMEMF P AR . ENWHARERET LN
J T BOA S A A R A TR ] R, A AR AR AR R AL EE T T o Moore 18 BB 50 X AL 45
FETE. PABRARENFE PO

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

A i

in 2006 and his M. S. and Ph.D. in Civil (and environmental) Engineering from Carnegie
Mellon University in 2012 and 2017, respectively. His research focuses on the
interaction of microbes and nanotechnology, particularly the effects of
nanoparticles on microbial communities. Dr Moore's approach combines environmental
microbiology and nanotechnology. His current research focuses on the development
and application of new technologies to assess and solve environmental problems,
particularly in water and waste treatment. Dr. Moore's research interests include
environmental engineering, the use of nanotechnology in the environment, and the
mechanisms by which microbial communities respond

2. RENY

WEAEH. BFANRMAELEREK, RN LRTEE N BRFRRNFE A, £,
BEURAEHFHEAULTR., VM AMERE H ZEATHRTE T ALE,
EPIBEA . PABAEGREBAEGHRANKRE, ARKFRIEETET HHEE, FIE
BLESBEA. EMBEMENETIZNER, WEATAKEREAREN B, TAEFE
Ji% A BT BE
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. BEAHR

1. K, AR
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2. AAAE
3. Rt AT A

4. EAFEHA

5. RS&EAMEILIE

6. EAEMAE

7. Fi A AR
8. VFRAE L E K

9. EMBEARNHA

10. HEfEs#tHEA

1. Water Chemistry. Water Quality

Drinking Water Treatment

Adsorption and Oxidation Technology
Electrochemical Technology

Reverse Osmosis and Membrane Filtration
Biochemical Wastewater Treatment

Planktonic and Biofilm—based Treatment

e S A B

Sludge Treatment and Recycling
9. Biotech applications

10. Other Advanced Technologies

RE+T/\: (MR FERERT: WFEREESHERZTOA
FHEEM 5 HERED

Materials and Energy Storage: Why Materials Matter

ERTE: AR

1. #HBNE

Julia R. Greer

mMETERE HRME, AFREFTIEEHR

® JuNE T KNI ZLBEFRKA

® EH/E AMARM-F X (2019)

® AR -MA#HITE (Vannevar Bush Faculty Fellow)

° (Extreme Mechanics Letters) { Nano Letters) &|F%%
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Julia R. Greer ZE WA AR ET ORI ERMERHF L REMENERAMERR. K
AT AT F A B 1t = 2Bt UKl O M R FHA, TTRAMA KRR MR HF & 5
BRITE, ARGHREAF, BF, e, EUEETFEREMBRS . AR RS K
WEE A AR B K BR AR

JuliaR. Greer &% & 7 & /& AMAFM-F % %X (2019) , FHUF TR R-HfH#HFE
(2016) K CNN By 20/20 L . (2016) . BAR R MK E E T¥ [ (Technology Review)
(2015) A +ARBERK AZ —, % (Fast Company) #F #“100 £ i L€l 7 A7z —,

HHHRZFRIEIFALRFETW” (2014) , FHET LT LT Kavli (2014) .
Nano Letters. SES 2 TMS (2013) ; NASA. EEALM L2V 4 (ASME, 2012) . AR
MR % (2012) . fEIE#F (DOE, 2011) . DARPA (2009) LK # AiFi#t# TR-35 (2008) .
B 2007 FAREFMMNETFR#AEZ, 42 (Extreme Mechanics Letters) # { Nano
Letters) HF|&| %,

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, 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. RENL

MRBEFRATRARMAZ2E, BEREAAR, EKER Fa, HFTREWARALH
BRTR, URAZEREN LR ARERETRETREA SR EFHABNELRERS
MBAT Ao REMMR R F o ERBEA R, N BRI EARGFER, H4E 8RR N A
TRBHERT, FHFEERABEREFHLIETNEN. REUEE TREMES
B A BRG], EREMRBEN-TER R R UM A TR TENE, AEEM
A BRI R IR R A

Materials science is dedicated to enhancing the safety of batteries, reducing costs,
extending their lifespan, and seeking more environmentally friendly material
solutions, in order to promote the widespread adoption of green energy. This course
focuses on the fundamental principles and material behaviors of batteries and energy
storage materials. Starting from the basic concepts of materials science, the course
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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. WERN
CREREEA T MR A T B
AR A

3. A AR O — AP AR A
4. BTk

5. xEE5F@E

Lt A

VBT AR

B A

B P AR A

10. B R L G AR R 2

N

© o0 N O

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

.Chemical potential as a materials concept

. Ion Transport

Surfaces and Interfaces

. Introduction to Batteries

.Lithium—ion Battery Materials

.Solid-state Batteries
9. Mechanics of Materials in Batteries

10.Battery Systems and Materials Outlook

2. BRK

RE—: (EWF: MAREREERHERKFNL TEMF
B
Molecular Biology of Memory and Memory Diseases
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Samuel Kunes
MHAFE S TFEHERENFLEHRZ

BRAFHEENFFAREZR B EH
BHAFEMMFRTEZR B EME

Pew EMEFHFELFETERGFZE

Damon Runyon-Walter Winchell ¥4 4+ WA 4K EH
RKEA “RTILILw kA Mmo7iE”  (60/726, 318) 26,318
Samuel Kunes #IEX 2% M AF 0 THHEMENFL HHK.
T 1988 FHIVTHREEI¥iR, RFREFHELFL. ZRENHARTCERANT R
GHizhee i B, IANTEWENZHE XL HEENEEN TR, 7 —TARER
THE5RmTERNEGREWMAERIT 6 RH, RN~ AITZHIERA . ZREHFA
B E S BN, EEMFABEHTE+ L2, CESNMNRFARFRLELOHAF — T
F: R Kok (EF| 5 60/726,318) o # %L ¥ 3 33T Damon Runyon-Walter
Winchell X4 4 EMAAF AESHFHANE L F4 LWELKRE (Kunes Laboratory) .
Samuel Kunes is a Professor of Molecular and Cellular Biology at Harvard University.

He earned a PhD in Genetics in M. I.T. in 1988. His laboratory uses the Drosophila
melanogaster as a system of choice to examine how behavior is modulated by the nervous

system’ s functional plasticity, and to illuminate the relationship between genetic
control and the evolutionary divergence of behavior. With respect to the function
and plasticity of the adult visual system, the aim of this project is to determine
where and how such memories are encoded. Another study looks at how a protein involved
in synaptic plasticity is synthesized locally in response to environmental inputs
that produce a memory. He won the Damon Runyon—Walter Winchell Cancer Fellowship,
and he has his own named Laboratory at Harvard (Kunes Laboratory).

2. RENY

112 Memory) ZARAMBZ AL —, WEMRBNEK A MR, B8
YANEKKZRIEH ol RRERERE), I BH AT ERINE. Nt AEE,
TBREHINEBNERFRE—— LR X EEREF AR —— NI EFHEFHEREE
Rftte T—Re. ARREF, BAKHET “1012” T—FH—HAZITIT., KT
SRR, URARBFEARCIRESFTH. Aa, HLEIEL?

I HTRERANE T TELFE, T2 KRS Z 0 F B ik . Fln— NI RAE .
—BRESAWRE, R MHENES (BRE, TR T U Nk, T RIREEND .
FMNUAEREL,FEANEARR, Bl FEARN “WEEE” ¥, HEEENKE
— RERERM (BPMETZEWEE) A— 4T E T BWERTR, NT&kE
RN BERET A FXL L, ETHEANAGHITEEAMR T B RRIWATIEGRE
FHEAER., AREBEEUBRENAAFRICCHF. RIVEAAMA L FEHBREDF
HEElmiRNF, EERITHET B4 (neural plasticity) BB, URGEEEZRAEKX
Jimi 4 A P iR LS, BRACAZ B9 R4 AR

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

Consider: as humans lose their memories, as happens in Alzheimer’ s Disease, they

also suffer a progressive loss of self-identity. From an evolutionary perspective,

memory allows animals to benefit from experience, whether the experiences are good
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or bad, and thus be better able to survive and pass on their genetic information
to the next generation. In this course we will study memory - what it is, how the
brain learns and stores memory, and how the brain uses memory to direct behavior.

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

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

3. REAH
1 AT1Z B9 AT 2 XL
2. WA TG, RppfotZ E

3. 18125 K M
LB EE . EER
5.Hebbian #ify, ¥ # 4

6. 2 fl 7T 4 1k B AL
7. T EMF

8. 4612101z 5 % Fio i &
9. REWELE: THREREE
10. B RITAZ; I /R % 8 BRI

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

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

9. Special Topic Lectures: Adult Neurogenesis; Stem Cells and Organoids — New Neurons

in 0ld Brains; Their roles in memory and psychiatric disorders — Making Brains in
Dish

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

REZ: (WESEWF: HEHR. £FRAGELH)

Chemistry and Biology of Drug Discovery, Production, and Action
1. #HBANH

Jason Sello
MM AZIHA LR/ AAAFE XHHF

® MHAAFUFRHARK
o MmMAFIHA LRI FLTHR
0 UHAHHEAFWNFRAZEZLREFLAINELR
® 2010 F (CHANLSAMA FHE) #F TR T AKEEZAMR
AATE A
o =xEh¥¥2, XERAENFLEFF
o XHFEERMFELLMILEARK
Jason Sello Z M A¥HA L4 (UCSF) #hth¥ Z#R. LR ZAPTER S
B SelloMEtHAARELARAFEAR, tAZERERMELZ ) BT HEHE N2
MR RN EG . M3 & G e &0 R AR 303 o A RO AR

JasonSello XEAHPAAFHUFHT . MHATABAEFLFTHNAR T ERLE
ARG RTARNT BEBEESHBAFREMFELZM, HEREEIFRT K
HEEHR. AR ARE L RH L, aExEERM¥E 4% (NSF) "CAREER % "#o
Eli Lilly"#Bh#& %",

ME AR BRRAFAEHMFRT L, IRARACHET R/ TREKR AT M
K0 BREEE, LR TETAM ERARMARRIRERAE, Sello HFAE K
B TR 3RAR 2012 4 B EJR 30 R HIRR AV B 5 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

ﬂu

Mycobacterium tuberculosis. He is also interested in proteasome inhibitors and their
potential as antibacterial agents
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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. RENL

BINREZREZNANHERNERT . MEFWEXE—MRENF LN/ GTF, RIRK
BER —MMEMNEK. L) FRATCEERTFHRATHETH, EECNKHAUR—
ERATENRE . EMBANVER . EXF IREFLWNNARTL - RUKRAFTERNOREHN
Vo ARBEEREUFEEMFLRNKA, AREFBEMFMENE) Z LM, KR
BEEEYF/BUFRFEENFEAAUNFERNFEGFIENFRNERRS; £
FRPILENFERFIMNFHEAMRS. ERAREY, RITEUSHETAHE, HER
ERUMAEENNE. 2 TEMF, BREVFEREENAE, RREMAYNEE, &
BREFERE,

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

L. U4 5 Fo ik A 25 AR BE A

2.HEBR SRS BTE; KA ERE
3. R EMEH A T O BE F B E A AL
4L OB THMEEE; RIAARME T

5. I EFHEFIALG]; L E R B2 AL
6. MAER: FHAAW; BARE; HEFZK
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9. EMUFMELE: MERWEFRE

10 R TR EFBHRERRETEY

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.

REZ: (&H%¥: 2T THRAREIHEKZTNERE)

Molecular and cellular biology in development and diseases
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Aziz Aboobaker
FEAY EYFLHHZ

® SEAFEEMFEIAAFERK
0 FEA¥HWAEAUBZERSBEIZE
® 4 E A BBSRC DTP (B ¥ AHAMAFHELRE)ITE)
WHEFZER&
KEREFFLERLRAREFEESRT
415 SCT #1F| (PloS Genetics) &+ %
SRS ERFHNYFIRE T HK

A SN o UNKEEHAEESL (RCK) %£%4
Aziz Aboobaker HE EH FTAMF M F £ HFFRWABIL -+ EWERAREF.
fELENVTETERAFUE. I EHFELEMFRAR, EHARER, LHELEH Hox
HEFEFEFE RNAT 7@ R TG AU H. Aziz Aboobaker # % ¥ 7 2016-2019 4
HEETFZAFERMERAAFERKEFEAFINFREEHR, WEFERFEY
FRAUUBRES S ERAFL FHK. R, b2 EWFAEE LN SCIH T (PloS
Genetics) BWE 4 Z —. Aziz Aboobaker HZ HEI W R £ E x4 F £ UK EFZ it
BHTHRUERBE, TORSEEREERLETEZHWELEMHFER ST,

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. RENL

ZITREWEFERANRITENFNRRIOR, B THFERN S TENF . EEF. X
FEMFUREMEFHRANEMR. G%, FEKLET Bo TENFNERM A IRT 0%
M|, #°<DNA 2| RNA B|Z G e =¥ e k2. Hk, REFRANFITREFHELRE,
BEEAFHGRENKR, UG TREFMEFAFNHERAE . KT ENFH L BN B3
MARH D TRERER, RRATRANSHFK.

Mook, REBENRRRFE L TER, ExcEREERFIEE. &5, FEWKE
MBS R EARAF Tk, AEETNFHARVERARE T &, AFERBELEY
EFHAIRAHEE - Si A, BRAFIXENE, FEELEHRENF A
MR ARG S, A RENE EWEFH TSI AT IR L& 7 B s &,

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

3. WEANR

L - F M A A o L

2. A AR, EEAFE
KB EMF L HMAE L UM
4 RFEMF L KHREHEKREIA
5. RN FHEA: & E R EEE
6. MRS RE EH A ¥ 7k EHA Y&
TRBEEERAY k. EEHHERRK
8. T 40 i & # &k

9. &

10. FF A A% 7 BH % E 5

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 II: specific examples of
developmental systems

5. The molecular basis of disease: Genetic disorders and cancer

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

7.An introduction to state—of—-the—art functional genomic approaches I1: 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: (EMEFTE: ERAARSERNREA)

Intro to Biomaterials and Bionanotechnology
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Benjamin Almquist
FEEI¥RLHHET

o FEEIFWAMIERLSHKZ
REBEI¥GAMEEBERARRAELE
Bk 2017 FRMEMM B F LI AR ERT
BRpEGETEEISYRREHFRAL
EEMEHFTBFAE 3 TEEZELF
® Advanced Materials % 14 X H Tl F fa A

Benjamin Almquist #IXEHEBAFRE T BB FH L AE L ¥, HIXE 2017
FRMNEMMBFLHTAARERT; BFARRFEEIFRRERFRS; WL E
Advanced Materials % 14 £V HIFlF A

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

2. RENL

AREBEENBUF  MRABFELEGRFORIXTE, EARTRET 52 TERHNAH
Rk RAR SR, it — T B EEPH B G EMP KRR RENET
S hFRERTHREEERUERANT, FYFEER) TERIER (i EEL),
5. BR-ERAERF) AR FRE R,

MfE, REFRN TR AR ER (BEAD. NE., BESEE) DR AWK
AN, ANBRTHNBLRA TR KRB G LA EERE., BRI, F4
W T R s 7t 5 ER AR WA F ER.

REWEF AL U RETHEENAXREAREEF FHAIF A, GFEH KB, HXE
REGRGAHAMMEFNE A, BRAF, FEREBRPRKRETHA WM E £YK R
EER, ARREEGYHER . ARBES 90 N & e E LA,

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.
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n the latter part of the course, attention will shift to biomimetic technologies
nd nanotechnology, including nanoparticles, nanoscale drug carriers, microsensors,
nd wound-healing nanomaterials. Students will gain insight into how nanoscale

materials interact with biological systems and how such interactions drive

i
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nnovation in therapeutics, diagnostics, and regenerative medicine

REAN

R¥&EMffe¥s; TRTHT; RTHER
CRTHE; fEFR

MBS TEREER; HEES; A5
BR-ERAEEAER; R BT A
AR R AR AR
W R B A AR

ERRGHA EUMRRE; EMEAEN
CEMIMREIR A BB ERAS
MTERA: GORBIA; MABARERG AL
0. EMA KB A: PAERE; BEHRMH

atomic structure and chemical bonding; subatomic particles; atomic models

. Electronic configurations; chemical bonding

. intermolecular interactions in materials; van der Waals forces; hydrogen bonding
dipole—dipole interactions; polarity; ionic covalent properties

. mechanical properties of materials: stress and strain; elasticity and plasticity
biochemical properties of biological materials

. materials for drug delivery systems: types of biomaterials; biocompatibility
. Applications of biomaterials; drug formulation; controlled release systems

. biomimetic technologies: nanoparticles; nanotechnology and drug delivery systems

10. Bio—nanotechnology: microsensors; healing nanomaterials

REL: (EMEX: BREAGBERFHIT)

Nutrition — Fundamentals and How Food Influences Health
NI EHRE

1.

BE]ANAH
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Mary Flynn

FEAAY EFEEHT

® UNRBGAHAAFHRFRFREX

FEHERFHMEMFHE
MEAEERFXRKELBERE FE R

A BA K I IR B 2 A B 3R
CHERTAARFEAMFZREER

REZFE (FERRE & AR 1T 2T 8 Bk S8 v )

Mary Flynn ## % — LA E R F RN RS EFHE L AL,
R ZHHFEENFENFARBRER., T 199 FRBFFEHAFERFHLF
fI, Flynn & B 2012 FEA EAPAAFHEEEF I HR (K . b, B 2017 FLUE,
WAL F I B A F W RIA Ryan AR F AR BB . B H A B F A0 3RS 77 0 B 2 L
RAMZEZEY, GHREF 2005 FRKHAFRF L, 2007 FXEFTH A7 EER (AER S
ERENERIME) , UK 2010 FZEHERTH 28 24 TR AFRE L.

Prof. Mary Flynn is a highly accomplished professional in the field of nutrition

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

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

2. RENY

ARERANBEARFWERTE, R FWEF Ao w2 m AR,
ERBRAG. RENEARFHRORRNTF, 5l RFEERBEA LY. BREZERF=
ARREEBEARFEAGRTFHARREGE NAR (WiERR. TOR. BH) ZEWXR. £
FARETHIRETENIEF, FERL TR REX S BMERRF AL F R H <. RE
REENHBREERT (EEXTET YD BEFEBEA RS KRR FHREIER, U
P& FAN TR A F R B G ZIRAR .

REBFHORETHREANE RRTRE RMAIE, FHFENDG T HEHMENFH
AEEREFRMFOMBEML, TR, HEERLARE, BLBRHREZA LML S
WAR, FERBINREERERROMAF NG, AR FFIEYEF, AREEIR
o B 3R A

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
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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. BEANR

LB RME R AL

2. A a s AR ROR AR B A B

3R RERE. BREMESHE

4. Fak; KREaFEEaRREANTH
BLEEEETHE; UREWHE; EHNEREYH
6. MR EBMELM; NEER
THEERE; NFELERMT YR

8. & Fr AN B K AR A

9. A AKFHE FR YA RE T
10. 47 e ACFH0E R R R 11

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

54



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

fl INNOVATION BEYOND BOUNDARIES

6. Energy management

~The role of diet/ food in body weight. Health consequences of overweight/ obesity.
7. Diet and chronic disease development and treatment

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

8. Nutrition and Physical Activity

—Overview of the relationship between nutrition and physical activity inmaintaining
overall health and well-being.

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

—Role of nutrition in optimizing exercise performance and recovery.

9. Nutrient Absorption and Metabolism at the Cellular Level-I

—-Understanding the process of nutrient absorption and metabolism in the human body.
—-Exploring the role of cellular biology and biochemistry in nutrient utilization.
10. Nutrient Absorption and Metabolism at the Cellular Level-II

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

REN: (EF: B¥. ARARGOUHBLAHHR)

Molecular & Cellular Immunology
¥R B/ T ENE

1. HBENE

Alexander Ploss
LARETAY 2 FAEIL I UK

o HWAHNMAGLELEEPloss Lab
o URLMHMAFHRFRRETMRE
o Z[ERFEHS (AMS) , ZEELFEH S (IDSA) FHE
MaERR A
® VirusFEFLHFIBIZREBE2 AR
® HAFMIfiA 2020 #X1FE Charles M. Rice
Alexander Ploss B &l 4 & METHA F 40 T £ R4 5 #%,
A M A4 4% L5 E Ploss Lab. Ploss #IR EEEEEMR A% (University of Tibingen)
FETEINFFEMEFA, FERRFALBRTMAFELERHTEFFARA (Howard
Hughes Medical Institute) #uf& [E /& & 18 [F & £ A % ¥/0 (German Cancer Research
Center) BEX T Hl, ERAFRAF B ARFELFM. AR ELRZEARELEHFN L
FRENAERENAE, BEFRFEE. HAEREMER. WA NABARIER. 2 F
REF/XANBRWHEHEE S, QEFLAFTHEA, @F ARMNRER, ATH
AT IA KRR L,
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Ploss B HE T AMEA-FH I BEEAR LI E 42X (Kimberly Lawrence Cancer
Research Discovery Fund Award) . ¥ EF L RFLMAMFE I FEEHRE AL
(Astella's Young Investigator Award) . ZEAEE 4 S MAWATEFE X (Liver
Scholar Award) . ZEMRAENF LM E R - B -FAHRLAE (Merck Irving Sigal
Memorial Award) . EEREFFLERG-HAMNE, ARERE-$XHFLEFAR
RE. FEREFL2HRAFELURBHYT RELEL2LFINLEHART AL, F4, Ploss
HREFEFTNEEARTEAATF A RTE WA 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 Tiibingen,
Germany including additional training the Howard Hughes Medical Institute at the
University of Washington, Seattle, and at the German Cancer Research Center in
Heidelberg, Germany. Dr. Ploss completed his Ph.D. in Immunology at Memorial
Sloan—Kettering Cancer Center/Cornell University and postdoctoral training at the
Rockefeller University. Prior to joining the Department of Molecular Biology at
Princeton University in 2013 he was a research associate professor at the Center
for the Study of Hepatitis C at the Rockefeller University. His research focuses
on immune responses and pathogenesis to human infectious diseases, including
hepatitis viruses, related flaviviruses, and malaria. His group combines tissue
engineering, molecular virology/pathogenesis, and animal construction, to create
and apply innovative technologies including humanized mouse models for the study
and intervention of human hepatotropic infections

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

2. RENY

EEFGR, RERFEHN—PRROTR, BATHARARRZR TR, A ALH
R R MENTRANE . MERFRANRR, RRFENBeTHLEFANE, &
AEERERLE. REETAMBLEN ARG T 2EHE.

RITRBFR T RIS W AR AR GNELRTE, G LE R, WENEACHE L
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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
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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. WEAN
CREFR®; ERAE: FHB4

[

RRFEREFRRL: AMER S

CB/T S H RN R A LR XA
LT AR E A R UR 2 %

MHC BoE g, #F A G X BT EE
B/T UMK R

IR REEE)TE RS

T SRR T B s B 4 RS AL

g i ARt gt Fe Z; wEILI
10. & f M R A EIE RR

©O© o0 N O O s~ W

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 I
6. Signaling through immune system receptors - part II; B&T cell development

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

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

10. Dynamics of adaptive immunity; Immunity to cancer
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Planetary Health

R EE/NETE

1. HBENE

Katherine F. Smith

TRAY EXREHR
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0 FAELRRASFSAYHEFES, AFAMN. MEREL
BENREEE

./,
Katherine F. Smith ZE¥# ¥ 8 #%, CEAYM¥H TR K. wEAYSE
FFRRKAFER2RA, W2 ZFRAR, Bl FAELHTFNTRATA. £XHTK
EELRFAEAFMAMHBEZ TEHESIEI, T 2008 FMAZAF. HFAARE R
AHIKEFER STEMM #H. A X RRAERE (BF) . (EEAFERR) . (—MEE)
Fo (R AEWMFY ERATIFFHF L,

EEHIRK A AR EFEF £ RAIRERRE, FECRE W R EF R E
RREELZRAMBK TR UHRET EMMFFRR KT RANAREEY . BRI HT 2
ME, WHAHFERFAFNENFFLF M, URPNAFIEEUSRESH., #H1E
BHEEMFRNE LA

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.
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FAEMEETARL M. WS HHEE. RRAR. B3R, FELRF. T, BE
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FFER A 21 HARP B T &
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

1 AR A5 A KR
2. SR EAM G A Kbt

3. LM B A5 A K
DN LYY Y

5. EEE G ALMEE

6. 1 S 5 N I
THRETLER R ASER
8. LR A % 51T Btk

9. WU

10. 2 B B3k _F 0 BB 5 £ 4

1. An Introduction to Planetary Health
. Climate Change and Human Health

. Land-Use Change and Human Health

2

3

4. Invasive Species and Human Health

5. Environmental Toxins and Human Health
6

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

9. Ocean Health

10. Mental Health and Happiness on a Healthier Plane

RE/N: (WEZF: A XEXRERFHLIE)

An introduction to Exoplanets and Cosmology
FRA . Rk E

1. #HBENE

Enrico Pajer
SIMA¥ #HE&

S A SRR $F A B W A HR

SIMAF FHREFHFREIAA R
BRFAFBRMELYELE
PHELRYXAFERNERAAER. SRHER

T HE L HATTAF K R
ERH=ZHARZEZRS (W0 HTFHmERFL (Vidi

grant)

Enrico Pajer #BEM TSN AF AR FMERWER . SIFAFT XA RHR
PO, TRNEFHEF. ETIR. BERFT XA BFARNHE, aFELHK. X
REZM, FEREERF. EHZW, REZERFAFEENELVELE. T HATH
RERKRR . ERYXAFERNBEREBZ A SRR A R AR EE L EARE
HEERN, #) ZAXREFAHA L, AEERFARFELET S ZPH.

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

2. RENL

ZRENHEEZ-HER-ZHR-ATHWBRFEFFREET L, HENEFHEILL
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The course begins with the Friedman—-Lemait—Robertson—Walker inflationary cosmology

model, a brief introduction to the major epochs and discoveries in the history of

the universe, a review of the Big Bang model and its particle content, and a
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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. REAHN

1. RKEEREAMTEE®R

2. ROMTERINF %
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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
Fluids and Equations of State; Single—component and Multi-component Universes
Dark Matter Models; Cosmological Distances

Dark Matter, Dark Energy, and Accelerated Expansion

e S - T R

Galaxy Clusters, Rotation Curves, Gravitational Lensing
9. Cosmic Microwave Background; Thermal History

10. Event Horizons and Curvature; Inflation; Primordial Perturbations

WEA: (&K¥: BRREKFEBRLSELLHF)

From Combinatorics to Calculus

FRIE: B/ R
1. EBENA
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Dan Ciubotaru
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Dan Ciubotaru ##& T 2014 FEF AAEME & THHNEERAFHRFATAT BT
W LEF A, ZETHET KEKTFHHFXMEFEFE T(E. Dan Ciubotaru F % [ At 4
HREXMAMRAKFEE, AT ECFEAFRFRL R, ANEAEFEAY
FRERFRHEFRW, ARFHHEIAAHFELE R, 82014 FUK, AKX —EAT
S EAFFERERFRBEE Ik,

Dan Ciubotaru 2% AT % 43 & &K R # representation theory, X Z—AHF% AT#
P B BB AU, B B IR T AT R B R 2 2k xR ok AR 42T B 38 R 2 A A vk v R 4k ey B T R
KB BEROHRFAFETHETRSYEFH L+ (EPSRC) "FAE 8% 8.
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”
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This course aims to provide students with a comprehensive understanding of core
concepts in combinatorics, calculus, and probability theory, and to equip them with
the ability to apply these concepts flexibly in business and scientific contexts
The course is designed to cultivate students' skills in mathematical modeling and
problem—solving, enabling them to analyze real-world business and scientific
challenges wusing tools such as power sums, permutations, and probability
distributions.

3. REAN
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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 I' (s)

(integral definition, basic properties)

5. The probability integral, I' (1/2),

Double Integrals

6. More advanced properties of I',

Functional equation, Beta function, elliptic integrals and applications

7. Discrete probability, conditional probability, combinatorial applications
8. Advanced Topics in Calculus and Probability

Extension of calculus concepts related to the Gamma function.

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

9. The role of symmetries

Groups: geometric symmetries, permutations

10. Applications of Combinatorics in Machine Learning; Introduction to
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

63



CIEI $A&TA 5% A% 1
o B ERAIATHE AR

S .
uuuuu INNOVATION BEYOND BOUNDARIES

RET: (MAKFE: HELFTEHEERMZIT

Numerical Analysis

Ming Gu
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Ming Gu #HZIAEmMAFERA 2 REF ZHZ, T
1993 S EZHBEANIMEAFHENRF AR EELFM,
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2. RENL
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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

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. REAH
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6. % B #r & ALK
8. T fuid 7¢

9. FFTAF A
10. B & A ib

1. Introduction

Introduction: Linear Programs and applications
Linear Programs and their duals; the simplex method
Optimality and duality

Applications: Diet problems

Applications: Multi-Objective Linear Programming

Applications: Transportation problems

® N e o ke W

Zero—sum Two—person games
9. Non Zero—sum Two—person games

10. Summary and conclusions

WE—: (MAKFENEEY: TREZBSHBREFHEK
B E 5 RIT A ATER)

Numerical Models, Al and Machine Learning, and their Applications
ERIE: BESHT/HEER

1. #BANLE

Anastasia Romanou

TR FHF

AL T A B R G N A B R R
NASA X LB R ZH R R R
B 1 £ E AT AMOC #F % 4 A& 3R
EEHKYEFLSNASA W EEEE
S 585 = 8RR ¥ 5 NN ERTEE

Anastasia Romanou & ZH ML AF N A KF 5N ANE R HZ. A 1999 F£35%
BHBREAMNTIASWBEEFEFELFM, At E£EHERMEMEK R (NASA) XikiE
KEFRR (GISS) MR ¥ #. GISS 2 NASA Wy Ik A PHR W o X o930 12 pr, ZF 40
T RFHRNE— N Ef. HRENNARABZCE LB G AE. BEARER
W ABEZE, RS ETATHRAZEZTALANTSRE, RETHBEEARFAY
HIRUFARAERHARER AN T —AFFERENFRAFR AN+ FREL AN
RFT B4 5 % N NASA R A(Ek R ERBERARZE R4 NRC) F+EF— KR BEE KK 10 £
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ERKEFE, FEEEHF AT, A2t AT X B o 2 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. RENL

ARABRGET ¥ LU T EH L Python/Matlab Af 2k ey B E AR A ALE 5 S B H T,
ARk, BETRAENBREEBN KRN S0 MEBN XA, KEF EER R
BE, REBSWERNL, HEMEENE, KRERS MRS URERREEI . RAE
BENBTATEGRER, RAZNEFT, HENE, REMERH.

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

3. REAH

1 #5557 X
SRR S R R
HAE A
BES T EMBEA (—)
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1 Overview and Definitions:
2 Linear Equations and Matrix Algebra:

3 Numerical Optimization:
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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

WETZ: (¥ AAMNEN. RES5ER)

Introduction to Organic Chemistry Structure, Reactivity and
Synthesis

ERTE: HNME/ M S R

1. #B/ANLE

Brian Stoltz
MMNE T ¥ ELEHHR

Stoltz LI ZE fAFTA

WCEIF R #: 29093; h 45 87; 110 #5¥: 276
FEMFFLER

EHE 2018 xEMNF LA RENMFAER THEX
EHERHFELLMFR M IBTE L ZHBRL X

Tetrahedron #7 Beilstein Journal of Organic Chemistry

Brian Stoltz ##& TH & A% (Yale University) SEANAFE L ¥, FAEF
MEI¥RAUFZANELEHT, UELEANARMFFARNEREEZEFR, Stoltz &
BE, DELG LA REN, RETHFLAAF RS, AN TAREAMBEENE EHE
MR E 0 F. Stoltz HREARAM R A RFFHRR, AT ERAREDEEMN
BEMBEFEFMBAREA, EHRFE ZRHEGRE. BRSSP L aE.

BAEENEFLS LR, Stoltz HITRYEEK 2018 Fx EFAF LA KA N FLE K
THE, AFFEZHFELLRAFZ M IRTE G FE IR £ b [ i £ (Tetrahedron)
5 (Beilstein Journal of Organic Chemistry) B 4%wZE, HEENHEINMFHRIERE.

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
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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

ANNFEAUFTRO—NEES X, KETHRAREMGWANEM, M. KA
BRI E ANGTHEHEMBELEEFXDTRAH T R ENE ANCFETREE
R E. HYHL AR FETREAEEMM, TREARSRAFHEM, T4
AN F LR ANAF O RATRMAT KAV BRAF 0 TR ALE A7,
LA R v F AR, TRTRFRET FAXE.

Organic chemistry, as a significant branch of chemistry, focuses on the study of
the 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
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1. Introduction to organic structure
2. Functional groups. Bonding. Stereochemistry.

3. Acidity. Oxidation levels. Mechanism.
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General reactivity. Olefins I
Olefins II

Carbonyls I

Carbonyls II

® N> g

Stereochemical Analysis
9. Basics of Retrosynthetic Analysis

10. Complex polycyclic molecule synthesis process

BE+=: (ERA: ETCISHKBHURABELTBEHER 5K
E RS

Observmg Earth's Env1r0nment from Space

- = George Tselioudis
TFRHEAZE #HF

Bt K R B S R R B R R
NASA XX EAREHRATWEMNZFH R R
GEWEX # & E BN == RAM A TRE£/F
cel = KA AR A 3 T YR R
® 3%k % E B4 E ¥ & Charles Falkenberg #
Nature. Journal of Geophysical Research—Atmospheres.
Journal of Climate % %14 8|5 g A

George Tselioudis #FZF ML AF M FHFGNAMERFK. WA 1999 F 3%
BHLHIAFAARFELFM, ANt EXEEZMENM AR (NASA) XILEKRTH
ZAT (GISS) MBI R ¥ # . Tselioudis HEMET —MHAREN, 2T WML R Fotg B AL
W, UEE R B4 A FE KB AR 0 R LR B G A BB AT RO . Tselioudis 8+ F 2004
FREXERKYEF 2 (ACU) ERH « ZREMEEL, AU KA XEERHMN R4 EH
REELTRNA I, BRHFABTIER 19M, BEZFLH GO EFFARLEE)
(Journal of Geophysical Research) £ % . £ H. Bk £+ 2 (Geosciences, Multidisciplinary)
TEETHLE 10 LWy E, EEMRPEFLNFARTSAARE.

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.
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2. RENL

AR By = MR 59 BUR AT TR LB #07 o, E H0 R R B SR S
HEMES. ARERET DEEREANEMSR, FEET FRARR RN 2 &
HERE, PREMERN T TRANEFEHEPWEF, HEAGELL. BRXREE
oK EH

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

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

Active Remote Sensing

Earth Observation Satellites

Climate Science Application Case-1

Climate Science Application Case—2

®©® N e ok w D

Applications in Natural Resource Management
9. Applications in Disaster Response

10. Observing Earth from Space
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Human Brain & Mind: An introduction to cognitive neuroscience
ERA I 0

1. HBENE

Daniel Casasanto
 ERRA%¥ CE¥REHER

o URBUEMAFHAZROEFABFEREXEL
o EFENEFANAL 20 FEREARTME
o XENHE¥L2015 FEACEMRERTE
® [rontiers in Neuroscience #&| E 4% ,Frontiers in

Psychology &l £ 4%, PLoS ONE % A 445

Daniel Casasanto #(iZ7E Oberlin College 7 & T 18 X ¥
FAERKRENFEFM, EHLEE University of Pennsylvania B AR ¥, F &
Massachusetts Institute of Technology %% 7 w5\ F A Wi L ¥ . I Cornell
University AKX KX B RMEBI# . fFE & Cornell AFWOEZFRZMZ mid AFHOHE
FRETHREHKIS . Casasanto # K & & Max Planck &5 QEFH % T EMA & KA
FHA R, FE Stanford AFCEFRAEMEE L FHRE R

W RY FIEE . XHUR SR AR EECEIE, EARZAET (LEHR
Y, CGAm#E), GEEMila), URCHFECEFMR) S5 2 0¥ AHFl. Casasanto
HRARSNEFANBRFRCEZLNNEE, AELANZFHA LHEERETE,
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. RENY

WHEEARAN R E R BEAREENCELM, B, 1012, 8. BERARHN
REA AN A RN AR . KR, BEARMT, FARERRELWES, AN EY
WM. e, SRR RESA. REFEUREANENLERLD . ANEA 5%
R THLEFRABE REZNE R, HBADEILCER LA TN E KT &40
WA R, M—EHUK, AMILEIAY, GEFMRAZEHNESD, BEARKEN, B
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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

3. REAHN
EMNARWERETZ - EHFIHEAM
FFREAENE B EER T
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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
In what sense are abstract concepts embodied, part two
Body—specificity of language and thought, part one

Body-specificity of language and thought, part two

o A A e

Situation models with or without simulation
Bodies and minds affect each other

10. Expressing thoughts with the hands
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Behavioural and Cognitive = Neuroscience for Human
Psychopathology

¥R H: HEAE/ DO

1. #BRNE

Robin Murphy

FERAFEARYF

FEARFILBROEFEGHRT
FEAFEEIRFRR B LR
FEAFHERHRELZREATA
EHEREILHROEFR S KR
o M (IZINEFHT: FI 5 Am) FE RS

Robin Murphy # & £+ ZAF LR CEFAEHK, WREFEAFEEIRFREA
TR BT RFE HHIESL, Robin Murphy B AR FEAFIHEHMHE LR E (The
Computational Psychopathology Research Group) i A, ZER EHREBEELF 54
2 REE S (ESRO FREAEMBEAGEYHFHARZE RS (BBSRC) # EHRXZAMGH K
S X Fr LT BAMACEI R ETHAERT, ARALFYAER F B 3
B, BRATHRERABMFHBEWERN . FITH, UEEHFHT R FomH,
FE AT AT HAE # 5 £ Robin Murphy #EEME (LR OEFHT|: 4 3] 5k a)
B, BEHMAERRTEZROEFR, W (CERSFTRXANELAR: KT E
AR ZTRAEE)Y , CIfRK “BEFEI” . EARNEREERRERFIRR) .
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. Inaddition to his tenure at The University of Oxford, Professor Robin Murphy

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

2. RENL

NEFEYE - THRCERFURE R CEBERTANER . CWH R E e A
NEERHAE, KB, ERURBITEFE, FEMEBOERRRTHL,EHE, BE
B 5 B — R 0 TR TR S 3 TR AR U SR A e T R A e 4 B % R R K A
Hrmm— 1A, MABET AL AKOERR, wRIFRSWERE. 4E. &
WEEHOERESEHFREEN.
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RRBAATA (FIMEHH) Foiksn GCRAERS) WENFEMITE, ANiTH WA
ERRHRAOCERFWEM., RNEET CBEFWERER (FIFTANHHER) , U
TRITEER (MEmadRE) L EuEeprEamil—REATETALQ
BHREY. AN ZRECERMF TR BN S AELNERE,

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.

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

Instrumental learning

Part II-Human psychopathology and individual differences

Depression

o o WD

Fear & Phobia
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7. Placebo and nocebo, Anorexia and disorders of eating
8. Schizophrenia and disorders of attention
9. Forensic psychology: Psychopathy

10. Criminal psychology

WETA: (HeVBE: HaSW THRERNLEE XK
GV

Foundations of Social Psychology

¥R, NI
1. #BNE
‘ Helen Haste
EHTAFL A REHR

B AF CEFAGREHRT

Ok 20 A EAEBHBAFEEFERT
EHOCERAMARAZ—, H2OWEFEM
RERFRILNEBEL,LERE

~ 5 Yl e EFMeE¥EELIR

Helen Haste #IX E A AF CEFH A AMECEEHE, ANEFEEFEHAF
WOBE¥HE, EREEHAFETOEFZEM, HE 2008 F &N L E#HT. Helen By
FRERBATHRE X FNERBECEFLSUREERAT W EEILT, €K Knutson
Fu Sanford % L X Kuhmerker ., 4 ¥ R &3}, ¥ M EEHTRKECEFLEFE, EEH
FhSMoBELTREREEIRELEETRS,

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 Section.

2. RENH

HECEFERRARGUALAHFR . R ITT AMIEGW ST FAZ 2 A
B, DR RATE A B A A TR RATEE 7 o A s Ao o A B B R, 1 8025 8 Ao fE A&
MATR, UREAHEFT2REL N,

AREEHMFENAHRNEFHE OB FTHARER . REAZCERY A E,
FE AT, AR R R I BRI IR, REZKRE S, UREIHRF R
BNEEAAMAFRERE. FEABIXTRET RE2CEFHRANEH T %, RA
FRHELTUMKA “BE” , URWMHATHFEE. Wi, FENEELIAF, TE
—THRTE, AEEERE. BEL PR AREET. BB, FE(BRFX
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BHSVEF, ERAFREAMBAUBENETRER,

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 counts as ‘data’ and how is it managed.
Additionally students will work in groups to conduct, analyse and write up a research
project.

3. REAHN
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1. The concept of social psychology
Judgments & Information processing
Judgments & problem solving
Attitudes and how to measure them
How are we affected by others

Why, and how is our identity "social"

Cultural differences

e A A

Values and contemporary China
Group processes and effectiveness

10. What problems and challenges emerge
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Data Sc1ence and Al for Business

Cosimo Arnesano
HRNAE HF

M AF SRR FRHEK
B AN A R AR SR P E| =
Thermo Fisher Scientific &kE&#% % 43
FREANBAEPEFAXRRUATA
MmN AFAEMEF TEE L., é%%?’"lﬁﬁﬁﬁ:
o ZFPLAXHELENRIEEL, E¥ TEM

Cosimo Arnesano X &2 —LHF L T WL FHBFRFH, %%Fﬁ,ﬁ&i%%
fnEgE. EFREE. S FREENF. BFTF. EWMEFRGULRF L. TUEM
EEEBRENE. AFRESHAEIREL Y. AYEF T EELFMUR THEEM
+¥#fr, #3% Y7 ThermoFisher Scientific. Zeiss Microscopy %/ 5 #HEE 8, /A 4
HEENTLESR,

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 like ThermoFisher Scientific and Zeiss Microscopy, bringing
with him a wealth of industry experience

2. RENY

AT RERKEREAMEMENT ERERARG TR AL FHAERE, TR
RE N E R, TETRML FREZTEFERSN. AT UER TR RGHTFET >, 7~
iR E AR, URF—FRENES AN INES . —BRH, AL TTRA
RREMG MR T oA AR NS ZEH THEARER N F ERBHERFRAR
Ry Eat el G TR, Hapt(1adk 7 #ATHe R K. ¥ EKEHL Python, Excel
1 Google Colab #ATSEFREME, ER REEELM. M. THEETHRTEEURE
MALBEFIBMAFRLEGINNMA . BEARENF ], FERLEWMZALENELE
B 2% e B A B R O PR A R R

Analysis is the practice of using data insights and other quantitative methods to
enhance decision—making. From a business perspective, continuous optimization of
operational processes is crucial for mature companies. Analytics can be 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
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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

3. REAH

L @it F R E: HERE, BELR

2. M8 K M - AT A BT VT AT
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4. MR KR EEE
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. Introduction to Basic Statistics
.Correlation and Regression Analysis
. Advanced Regression Analysis

. Introduction to Linear Optimization
. Advanced Optimization

.Decision Analysis

.Monte Carlo Simulation
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. Introduction to Big Data and Data Science
9. Introduction to Machine Learning and Artificial Intelligence

10. Application of ML and AI in Business
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Social Media Data Mining and Analytics
FR T BIETA
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Manuel Gonzalez Canché

RYBRIERFLHHR
2024 F Z A A G T AR FH RRAERA
BYHERUARFEIHR

Ry ERILAKFHERRENIE kAT
TR FAFIFEFHELEE
BEHTHLRERAREE T
EFAATEHTINEER: XBERRAR T F
fE 58

Manuel Gonzdlez Canché IR HEIM T ES/ ERIAFEEHFT 1. WAL EEARHK
B¥RAXRLRER e AFRAENRATRAETENBEAR N, oS % FE5REHENE
PR o Manuel WA R T EEFERKUTENDOEBENER, HEFABREMA. &
A TFE HANBEFRIMAR HE2WEFHZT KA RPN, LESEERH D
BEFmRNEFEHT SR R SN F R AR XE ., Manuel § F# (HR#
AP AEREARREFAEARDE) RELAZAFIFEFEL;, ZA(FFHFTHHL
LR XEERFAR T ) FHEEL

W 4h, Gonzalez Canchéilt £2 2016 EFHEHEA X2 AL FF /WA L B35k 5
., HUREBHEEL LS. 2EHFHARNL/ERZRFEAL L. WHHARB L FHKTA
EHAF TR K4, BEl, Gonzalez CanchéE x4 x & . WWEMBEA T EHETE W
%%I)fﬁo

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 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. Gonzdlez Canché is currently a
Fellow in the Institute in Critical Quantitative, Computational, & Mixed
Methodologies Fellows Program where he serves as a mentor.

2. RENZA
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B T B R R AR A XA,
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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?

How Does It Work?

1s Social Media Data Mining Ethical?

How to Judge the Ethical Standards of the Media?

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

Analysis and Planning the Research Paper/case Study

©® N o s W

Exploring the Applications and Challenges of Data Mining
9. Text mining and machine learning to analyze social media data

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

3. #E%

RE—: (LHEFERTAKX: FERTHITEE KB IR
R

Urban Planning and Land Economy
FR I G G/ ALK
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Philip Allmendinger

S A FL B #F
o SIMA¥IHEZFFLEHT
® ISIMAFAXHABRFFZFRKREK
& MNIAFEIRK
0 WHAFIWAEFFHK
® M 4EREH Forward College HE¥AE
® XX B A RH ML 10000 Kk, AHFAEFEIL h-index 45 & i10-index 86!
Philip Michael Allmendinger ##% 2 EfF4 LW L WA F EM T MR LT K, HEMK
AFLHBFEHERFERK. G ESIMAFEETLANGREERM, F LHEFFH
B.BRAEARMAXFREL LB FZRARKURBRKB A, T FHHWFEFRERE
THXRE.
fF 2 B2 Forward College N E ¥ AEMBEBHAFEIRK, BEAT EEEHRFAR
B4R S A1 A /1. Allmendinger I HEIR T S HEEF AEME, AR T AEHAR L X,
HEEMK G LB RFRBE TR T d#. ESIFAF RERFRECKR LS5, BR
BRFE, FEHNBRKBEZATRAAFAREESEZHA.

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.

2. RENL
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FH, EERRWAEREEMNER FLZARTHIHLRESEFHME. £ToHEFAE
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WA ARE, FERFIRMTAXNE LHEFOROERREZEBTT, RAT HESH#
%, BRERY . RTEHFEAL WA, Wb, REDEREMBTHEH THFEHHRT L
RARuFrFNLT VR ELEE T, EFERSERKRNIMTAR G EE T LERRER,
M AGEEM. BACFFFROHFRE, AQEEWEE, EROMRTHARETRAE.

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
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economic resilience in a rapidly changing world. Given that more than half of the
global population resides in urban areas, it has become essential to master effective
planning and management of urban spaces to support the long—term economic and social
well-being of societies

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

Land use and management

Housing and urban development

Soft space and regional governance

Smart cities and technological impact on planning

Sustainable land use and environmental policy

e A A

Urban regeneration and economic impacts
Global challenges in urban planning

10. Planning the future city
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Next Generation Economic Modalities: How emerging economic
modalities shape contemporary society

F¥RFH: RFRF/NEBE
1. #BENE

Robert Lyon

AAKRE HRREFREAK

Y44 R Stern B[ SSP LI E H 5T A
Y HEALN KF Stern AR RB R FL R
THEAHRFAIMFFRARFTEERT
T2 A R FRE

AR R (NBA BKFA) 747 38 I 55
o THEFIFERAmAFHERE (PBIC) F&

Robert Lyon HEMWHAH A B FEREF ARV EH LW XX AH. EETAHAF
Stern ¥ RHFZH 16 FF, MEFH R T IRAMFEHLEELRE (L 50D
fAXERALY o BB, QLA HERT Stern HAMAFETEEZRE (SSP) , K&
— A AR EBOITHRF EARTE, ZIE §AEMAE RN 2 E G F AR A
X o

# 4%, Robert Lyon #IBH AR T X FHELH. BAEF. T— REREHHE
K. ALY RI ARSI R SHAIEERE, 2021 EHANELLE (48
XA Fr (ZERVEREARFTEE) . Robert Lyon ZHRWHAR LB EEEF ARV R EN
AER. XUEHLER. HEREFEANASE, Aol (NGO WEEEXEL,

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

2. RENL

RREFEITERBAF . AREARELE LT ENEREAT, 21 HL LKL KK AW
AHEFELE, REREELIMFTALFER, P45, EFEF. EXREFEEED
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EH, BELHFITEMLLSEHAEAL (Social Purpose Organizations) % 3 & &l
A, WAETY. o EXRIEEN KR, BHEFERRNT FEEE,

BUERFAREARTEN TR, FERREEFHNER, EEEZFRARELTNE 4,
IR FEmI TR ENAREE SR EH E TR,

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
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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

. The Rise of Platform Economy

. Circular Economy

. Sharing Economy

. Attention Economy

.Future of Work in Evolving Economic Modalities

Social Purpose Organizations

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

10. Sustainable Business Practices
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Financial Econometrics
¥R AR ERFY
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Oliver Linton #& 2 — A HWEF ¥R, HHE T ELFF LI RF 7 E 7wk
MEL. MEARAFAFRHEZGFFEHRBMEFAF = —FRIK+t. 1983 FHBELHK
BRFFEREFEFLEFM (—%) ; T 1991 SHEMMNAFMEEN P REFFEHELH14,
1988 FHEBIEAFMLF AL, 1986 FHBR AR ELFFRIT EEFFAHEZFFM
E¥M, 1991 FF 1993 4, MUFERFHEREFRANBART RN E G T8 EF AL
. 2 J5, Oliver Linton B EHEAFRABBEFFRELL ZANTE, GFEFF.
Gt F AT EEFFHT

Oliver Linton W H R KT EEFF WL MR, GEREFZ 4. 554
FEBFTEUR BT EEFF T X T AFHNAR T BEARIMEF b mEE, iy T
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BN AE F, Oliver Linton B ATEFAYTI LA X T AB R, HITESZ
FEMALIESBFIEME T EATR AN ARELEFALATAONEF e BEENL
Wk, LEMETESHFESHE A
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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EHRgmE. BEEGRAEZTEERE, REFAFEARTAK. NREERB KL
MF BB BAER L, ARKNELBARE LS TEER B,

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
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1. Econometric Foundations of Finance and Statistics

.Financial Markets and Econometric Analysis

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

.Event Study Analysis

.Portfolio Choice and CAPM

.Fixed Income Markets and Discounting

O =N O O s~ W DN

.Equity Risk Premium
9. Econometric Analysis of Present Value Relations

10. Volatility and Time—Series GARCH Model
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Empirical Finance: Capital markets, investment and asset pricing
PRI SET | R K F

Michael Ashby

SIMFA¥ ZEHEHF
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® SIHF A Judge ¥ IXEEMHEH
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® YHEZI/REyYFEERENTANE M
® ¥ 1{f BlackRock A B ¥ K # & BTt & R

Michael Ashby ##% 2 S| #F A% Downing @ ¥ R & ¥ ¥ # % . thiE 2015 5. 2016 4
DAVKE M AFEFEFI ML F A, BEE 2020 FREFINFAFEFFHELFA,
Michael Ashby Z % B9RF % 77 1835 BOH 7= 0 46 B9 =T e, DA R Ao ] 6 L T F000 4 9 % 7= 7
fr, MR K= AR, A AR R B SR AR B3 T A

% %5 (Management Science) HAFIEIF®H T/, HEFFAHARXMERL T EX
TR P T EF AT AR, Ashby HR W ENXFRAMITRET EEZMER. ¥ EEZ K
ZEHFEREWA NZEHE LW E, PR ME T 2R 8 BT BOR ik B E SR E LR
B, WA ELNAEFAEERA. £4 8T, Michael # % # BlackRock /2 8 # %
MAFEEHR AR, TETRARGTIG AN tagH 58 R Ky 8 R R R AR
T K4EN, Bi/ BlackRock 7£ 23k & @k 37 F MR & 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.
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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 underlying market behavior. By studying the application of ESG
principles, options markets and valuation skills, forecasting modeling, as well as
factor models and empirical testing, students will significantly enhance their
capabilities in investment and financial decision—making. Through this course,
students will develop into professionals with profound financial knowledge,
emphasizing practical applications and laying a solid foundation for future success
in the financial field
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Introduction to Financial Markets and Banking
Capital Allocation and Portfolio Management
Capital Asset Pricing Model (CAPM)
Multifactor Models in Asset Pricing

Efficient Market Hypothesis (EMH)

Event study analysis

Behavioral Finance Theories

Empirical Finance Applications in ESG

© X N> oo W D

Option Markets and Valuation
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10. Predictive Modeling in Finance
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Financial Valuation
FRFH: NE LB WEEE
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Raghavendra Rau
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Raghavendra Rau is a Professor of Finance at the Judge Business School at the
University of Cambridge and a founding director of the Cambridge Centre for
Alternative Finance. Before joining the University of Cambridge, Rau was an academic
in the US teaching at universities such as the University of California at Berkeley,
the University of California at Los Angeles and Purdue University. His research
interests include how investors and firms acquire and use information. He’ s a past
president of the European Finance Association and was previously Principal at
Barclays Global Investors, then the largest asset manager in the world, in San
Francisco. He’ s also an Associate Editor of the Journal of Corporate Finance, among
others.

He is known for his research on market efficiency. Professor Rau has a profound
influence in the field of finance and economics. His research has 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.
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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

AR N R

Company and Project Valuation
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IS

Decision Rules for Projects

~

Capital Structure Theory

®

Advanced Capital Budgeting Techniques
9. Merger and Acquisition Valuation

10. Option Pricing and Financial Derivatives
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ESG Investing
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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 quantitative finance

Additionally, Chekhlov serves as the Head of Research and Partner at Systematic Alpha

Management, LLC, a New York—based CTA firm managing several short—term systematic

managed futures investment programs. The fund managed by Systematic Alpha was noted
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for its top absolute and risk-adjusted performance. In both 2009 and 2012 it has
won HFMWeek US Performance awards in the Managed Futures (CTA) category. It has also
received the CTA Intelligence US Performance awards in 2014 and 2016 as best
short—term trader. Alexei's primary research interests lie in computational
mathematics, applied mathematics, quantitative finance, investment portfolio
management and optimization, and risk management. His extensive professional
experience and research achievements across multiple domains also enrich his
teaching endeavors

2. RENE

ARBEESFFARRERARLLELE FERESC GhE. 2 ENFBE) #Y
BALTRELE, EX LGS THEKNESC A ER, B BEEYY, FEEFNE
BEBES S4BT P IEANEOERER L AT A EESR R ER R T PR R, L8R
W B R . AU R R R E AN RS LA B Py LA,

BRARNEATEANAR AR EMLFHE LG, ER AN R T HAET &
GRBEABEEHEAE, ANTRELIIRES B EMER, HEEAREaELS
CRHATHREELEL, TUELETSMATRA.

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 securities prices in competitive financial markets and its
application in valuation and investment strategy selection. They will also master
the trade—offs between risk and return, as well as the role of diversification and
asset allocation in modern portfolio theory.

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

.Capital Allocation to Risky Assets

.Diversification and Portfolio Risk

. Index Models and Quantitative Portfolio Optimization
.Capital Asset Pricing Model and Arbitrage Pricing Theory

.Efficient Market Hypothesis and Behavioral Finance

cCO =N O O B~ W DN

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

10. Environmental Factors and Investment Opportunities

REL: (BK%F: WHRA5REAF R R L4

Introduction to Financial Mathematics
¥R E: SEEE

1. #BANLE

Mete Soner

LTHATPAY RIELIHT

LTHREWMAFEEF MBI RL EHK

TR WMAFEEF MBI RFRITK
PHEEARMBEAE I XRHAF R EMHE

LM A % Bendheim 4 f # QB H & R
HARMBRAE I FREF RETHRK

o UHRTEEMWME LAY, @F MU, ETH ¥
SIAM Journal of Financial Mathematics F %

(BFHE2BEFF) BeEH

2014 FR%E “HEHRL”

ok B 05| A sk #k 18763 Wk h 45 %k: 58; i10: 119

Mete Soner # % Z ¥ &t . JLFAM E i AJf Wendell Helms Fleming ¥ 4, L4 H
CHERERBIRRRE, BEARFOERA, REXEEHHFEEZE, T 1985 KEA
BAAFEEFM, B EEEAHTPAFEEFMLB IR R TERL FHE, THHTTA
% Bendheim & B F AN A S HEHFHER R, ARYERZEZEFMeBIEREZRUR
% —/ Wythes' 55 Professor. fHV#HF A E B VT 40 F, X WAKEAME, KEHFXT.
Soner XMW R T M EERXT IAHEETHREK, BFXTHENKTER. TR LR
AR, FaUmbs 7R, XL, HFewf A i FrME X E A,

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
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Brown University in 1985

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

2. RENL

ARBEEEASEEABKE S TN FF BB, BOE LB AR 5
H.ORREERTAREMEE F k. RERCHABEEAEE, NG E A
Black-Scholes M . FIEMIREHN . UREHEMHE-—FERFAAES, #44LHT
Y4B AT 5 AT

EEREEE, BT S% 4 LIE Python B RMME A, A HE R H 4
S, % SR A BT A B AT AR AT, AR 2 LA A A BB B 41 5
P, S da W% 5ER, BEZRAEY ., 5 MK . MALHEE . Black-Scholes
EHAK, URME-FEEAAEFENED (CAPD B FESE .

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

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

Topics include: the time value of money, bonds and interest rates, internal rate
of return, futures and arbitrage, binomial models, multi—step models, probability
and Python—-based pricing computations, dynamic programming, random walk 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
Forwards, Futures, Arbitrage

Binomial Model, One and Two Step Cases
Multi-step Model

Python Based Pricing Computations

Dynamic Programming

Continuous Time Black & Scholes Model

® N ok W N

Black & Scholes Formula
9. Computations Based on Monte-carlo Simulations

10. Bonds: Duration, Convexity and Immunization

RE/N: (BLLpir5 4R Python KEH M E S BREK +
HY LA )
Data Science and Applications in Finance

N FE: BT
1. #ABXNE

r ‘ Haiyuan Wang

= TR T AFHFZ

— o FHILT A¥EEEHT

L ® ¥ f{f BlackRock JlE/E% A 8| & #

o o D ¢ FeasEEEERLARTES
o UHANAWHesBHEAST

o UHEERTFANKELE KT
® Y {f CitationShares LLC i&Z & 4 #TVf

Haiyuan Wang X EHEMF e BE Mo TAB AR EF, X7 MK E TN ET
ERZNREE, ETRHIAFHER L IHEMFESLASTRE, ) THEFEBM
BHHEBEBABRAL . HRAF UEFULBEEEFTXE R, SH1T%¥F. WEFIRNE
REZ|EAME, G &2 XK & B EEEEZIRS, @4 % BlackRock Nk E HHLE &R,
TFBRABEEGH)N; EAATPHBRERNAHEITEE, TEEZREZEMHE; UK
EARAWFeBEAMEREAMNATREXER, HEXZEHELI NI E.
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
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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, 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

2. RENY

BEANTEARL ST AT RGBT, BARMNEBE - RERINER. T
WARL, B, &8, HF. A HABOL, BFEHEREIFAK. BLIAHENORE. &
B, p Mg, BELHTUBHANLALS . AE, CERLBENFILS, FAE
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FREER., NFREEES,

AREE-ITEERIHOIEF T SHEMFRE, LET Python £ & BEKE L7+
WM. FERFINKERE, TR EEMTNERRI R, FERERFZELR
AMTERFERE . RENZBREEERFES LR, SR, BETE, AER., BALKM
ERERFFE, ANATeRTIHENL LR B TERER. HFEZRMIE, F
E A5 3 o A R Python 447 o A A & R 4T o7 B B985 R AT, AT SR O\ 22 8 404 0 A7
Gt F A SRR R FWER, AHENEERS NS BAT L HITF 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. REAHN
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1. Introduction to data science and financial markets
.Data, graph, and statistics

.Where data comes from—experiments and simulation

. Probability

.Confidence intervals

.Hypothesis testing

.Regression methods

O =N O O B~ W DN

.Decision trees and random forest
9. Other methods in data science and relevant tools

10. Connecting dots, potential application

REN: (FEE: QLEFEFNTHNEETSAHFEL)

Entrepreneurship: Evaluating Market Opportunities
ERTH: GV EE

1. #B/NE

Matthew Grimes

SIHFA¥ &HHE

S\ K F Judge B ¥ M4 & #H X
SIFAFEFIRAL FOBRAFEE
EHRE 13RSIV REELSWREL K
Academy of Management Journal fxfEifF# £
e Rb VY HLSTEFOHTR
Matthew Grimes # % EER T SI#F A ¥ Judge B F T, XMW R 77 2 6 Ao o] Re 42
B, ZBERARNMAFALRBIANAIF TR, FINFEFRRAHL ST ER T &, BLHF
RIBFQFACFHEENETEMNMREE, Grimes ZWEERKE 13 FHES LV REE W
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REBXE, X—EMEXFHZTMELLLVREM T ENSEA R T W, KRG
Academy of Management Journal B & EWFHFX, KA T EF A TFTFAARE ST AN E
HMEEAFNIEE, ESMAF, BT HFMRAR, BRTARAKRNSC LR FoEH, HE
TRV HFTHNRE. EACINFOHWIRAEME, Grimes HIRTF T — R 7| 8I1H TE Fa i
RItXl, BEXFRLREF O, REQAVASRANERAK. thH 2 T8 a8 f 5 7
BT, ERR A F AR R E X G 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 subject group
at Cambridge Judge Business School, Academic Co-Director of the Cambridge Judge
Entrepreneurship Centre, and current Associate Editor at the Academy of Management
Journal.

2. RENL

E—NERE, FEMNBEFE-NEE, EAFVEEEAR TE” R M8%, HFRE
X—=AF el e, ARATEH &R E AT EGERBATETHANITE, 547
BH MNNEE. ARENZARCE: QRN E, ALEXNLE, THEXL, BF
I, HELH KRITFZAWRE LM ZITREZ N A AXBE I WARAE - ANF TN
W BRI TR, KA R AW R — MR ek A B FE A . RRAE B AR R
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Working on a team, students will generate an idea, use business modeling techniques
to “flesh out” that idea and define a new venture opportunity, perform 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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1. Idea generation and evaluation for first—time entrepreneurs
. Developing value propositions
.Profiling customers

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

2
3
4
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

RE+: (FFEHEFHEAEE: REREHRMLE KOL 2% 4
AT R TR BER)

Social Media Influence: Strategies for Amplifying Online Identity
and Impact

FRIE: BFEH/ R REE

1. HBENE

Freddy Nager

HimNAE #HE

o HhmMAFLZNEBEFEFREERFHK

® L aKEENM (The Annenberg Agency) %6 £ F

® X [E M4 /A MCA Records, fEH &3k T —HIR K F 3k #
Ut

® [FHir/ &8 EH /) 4 /A5 Saatchi & Saatchi BEXE

® (IEERW E5EHEIH /AT Atomic Tango LLC Gl# A

Freddy Tran Nager = & B & M K F ZWHE#KEH#E ¥ (USC Annenberg) ¥
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#HZ, BERUEKEFHZEARMETE (MS in Digital Social Media) B9&| £, Freddy
Nager ##% B 2012 SR A LHNEHRFIREH, TEHZ“Wa/BE NS wESH” (influencer
marketing) . “WIEFF 4”7 (website development) VALK “fld %4 ” (entreprencurial
communication) iR, Mo, MILE “LHME#HEEFHENA” The Annenberg Agency H A
bEHF—RE—ANHFEAKR. FEEFAHFREE RSN, Nager ZREHKFH
KETGERAEAE 30 £EWTLEVER,

% A HEERF £ [E 404 "B F /A 5] MCA Records, HHAEAKFFWREMIEZ —t%E,
R A MR TMBHER) & /A8 F# ) &/ 8 Saatchi & Saatchi H#EFHHAXE, A F
B (Toyota) & F KX & LE#HES. Hul, fAILHEE T —REBEKE H5EHEW N
& Atomic Tango LLC, REMFEIFML &RE. ALY ARV FERFELA#E
RN

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.
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EHRFEHNR, ZHANZHN AT . ARBEFAFAERRIUESEERT WA
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EAr, #FFE . MBRAHAEINET AZHA. AHRELEFRTATIEERNAURESE
AR KB R
In the digital era, influence has become the new social currency. This course guides
students through the principles, strategies, and ethics of social media influence
— from brand positioning and content creation to audience analysis. Drawing on
frameworks from marketing and communication, students will explore the psychology
of influence and the algorithmic forces that shape digital culture. They will learn
to measure authentic impact (beyond vanity metrics), identify opportunities for
growth, and design campaigns that enhance both visibility and credibility. The
course also examines the evolving role of artificial intelligence as both a tool
and a challenger in online influence.
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1.Defining “Influence” : Popularity, fraud, and true impact

.Finding Your Niche: Passion, expertise, and opportunity

.Setting Goals: Real KPIs

. Identifying Your Audience: Networks and communities of interest
.Selecting Your Medium and Platform: Comfort, competition, and resources
.Expressing Yourself: Personality, perspective, and persuasion

.Expanding Your Influence: Gaming the system, the power of collaboration

O =N O O B~ w DN

.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

RE+T—: (WHEH: AHEHTELFRETHEHRER)
Marketing Management
EHTE: BHERE|MEETNYE

1. HBENE

" Omar Merlo
FEBEI¥K THEBRLHHFZ

o FWEBRI¥WREFMHLIIEIREK
FERIFRBEF RS EHTE £
CHESMAFTRABFRAIREZF IR+

¥ {f Oxford. LSE. UCL % & &7 |2 # 1%

UEZEH. —E. RAE 15 FHRE 500 BANEEGE R

o YHERAAFLULFRFTESE
Omar Merlo #FEHAEFEE I ¥R EF ek, FRECXKBREHTLTMENFKE
o EIZH, MY ESNAF Judge BFMREETHEHFHK . Onar HRX EHE LA
WHEFHFRERBERKR, OERELHAFNEFE, RALHRE mLtHAAE e oK
¥h, UREXEEHN N RELXE., A RBRRAEREHE S FAFMLT LSBT L, &
HREBIFRHEEETLERT. EAFAEEHLFTSE, Onar ZREE52H AL HK
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A1E, wmExEHNE. ZE. Airbus F%,

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.
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This course is designed to provide students with a comprehensive understanding of
key market and customer management concepts, principles, and theories. It emphasizes
the critical role of effective market and customer management in shaping business
strategy and driving profitability. Students will develop practical skills in
managing markets, 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.
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1. Marketing fundamentals

Strategic marketing planning process

Market segmentation, target market selection and positioning
Consumer Behavior

Marketing Mix I: Product and Distribution

Marketing Mix II: Pricing Strategies

Marketing Communication

® N e ok W

Brand Management
9. Service Management

10. Customer Relationship Management

4. AXKRHEMHE

RE—: (ZAFFHEREL: BERPATAXETAXEREN
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Researching the Arts, Humanities and Education: Comparative and
International Perspectives

PRI HEHE/ AL

1. #BNE

Liam Francis Gearon

FERAFE ARUR

& SEAFLEHEVHMEFRELAAR
FEAFUF. TH. HFNERBAFEATA
Ly SIMAFHEFRATAFH TR LR

<) [ AR AFHEFH BB RETRR

, /,[,,,’ PN IETREY P s P
Liam Francis Gearon R ZFEAFHEF AL

B, FEAFEF. T8 HAEARDENABAFEATA, DHEHES B ZMATHFIR,
EEMARAFERTFRREELANAANMNERAAFA. ETF . FHOHFE—H

WER ., ZAFAXHRAAXMNE. ARBE. RS REFEZ R, Fom £ X fo
R, UBHERAFTARNARME T -0 TR. fB9FE “On Holy Ground” Fik
2016 FHEARFLEH L,

Professor Liam Francis Gearon is a tenured professor in the Department of Education
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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 in various research institutions, including Harris
Manchester College, the School of Education at the University of Birmingham. With
a focus on philosophy, religion, and education, he connects theories and empirical
evidence from art, humanities, philosophy, and social sciences. His contributions
span various areas, including theoretical research on policy and its impact, the
cultural value of arts and humanities studies, research ethics, intersections of
epistemology and ethics, extremism, counter—terrorism, and education security. His
work "On Holy Ground" was honored with the 2016 Book Prize by the Educational Research
Society.
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HAFI, TR XF, HANFHRLZREATET 6T RBTE, €A HE
ANEHEXEHERELRT. MEH W AR, ¥ BARCEAEEAN e K5
GERR, tHEEHCWPRMIVEAFE, THFAXLRRTREK, TUEBREEFRE,
MAXEREAATREFERNWES. £EFF IHH, —FHIMOBRAT BT K, KEFH
BAFHENER, BRIA, XF. HFMFHERWEARFREN T & W78 ¥ 90
WARPEZTT FHEF. P RE, ¥ REEERUA S TEROLOIANNE, RARER
FWHE, AFETEFEF L. XEEAFARLIA, XF. #HF. ZHATEHR, BK
THREORT REERNESH. 2 THERMNES.

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.
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I %A AXPHERE: WA EFIA T
2. YA, AXFEEHE: HEAMEFRAA I
3. KB RES: FAERMHK I

4 BONBEEH: FAERUF KT

5. WwTHEFEE: X¥. HHEAALLAI
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WA XF, BERAREA T

6.
7. HEWAREBOE: IR T
8. FHAEWMHWMBIE: FRFAI 11

EFLA. AX. HF:

R A 1

10. EF LA, A, #A: #EFHHRFE 1T

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

Perspectives I

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

Perspectives I1

® N o W

The European Enlightenment I
The European Enlightenment 11
How to Read and Interpret I
How to Read and Interpret II
How Books Influence Politics I

How Books Influence Politics II

9. Revisiting Arts, Humanities and Educational Research I

10. Revisiting Arts, Humanities and Educational Research II

REZ: (HF%5E=%: XEHFHILEEERARRAY

W ERAT )

Child Language Development and Bilingualism

¥ HEOEE/ ZER

1. #BANLE

Victoria Murphy

FERAFLELHE

FERNFNRIEEFEEHT

S EAFHRBFFRITK

F#EARFIEEF IR E D R R

YR E2EREIEE LRMS (NALDICO) £/&

FH (MEENEEYGILHE) , (FHREHNE _EF
F3: BEHMEE)
HELZFEZFARITMAH P F/H A (International

Journal of Bilingualism and Bilingual Education, Studies in Second Language
Acquisition, System, TESOL Quarterly)
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Victoria Murphy ZIR 2 F ZAFN A IETFHARMFEAFHTFRIEK, R R
FHEEAFYBEFRNIE AL TIE, Victoria Murphy ZEFWHA R EEE T M ILE ZE/4h
BE¥.ALAHEERAABZNHELRR. A TERARTTHANEILEFTEES RS
HWEEE R R, URNFNEF TN HE B 25 VWL R, H T1E/5 2] T ESRC.
Leverhulme F# 4. NEREEL L FHTHEBE L 2 ENMHEE, HERT HAX
TEREBEEFIFNE ((UMEFWEEYILET) , (FREBHWE BT #HH
FEYD , URF S TFNHTIXERBHEES,

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 two books on the topic of young
language learners (Farly 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. RENY

FEHAHTE-ANFAOBS KNEASZEEROEZT, NI F TR BEFIEZ
TEE (KARBZ TN ST BRFEZITES) - LRSS ENWRMER T, tHilF
NWMEZITEEREE, HUNERLEYERE. BARSWERPREEENEHT.

ARBUET LR NBEMAZC, e CEEZF KR OCEFHE N MOEFHER,
EERFERFETWAEE N4, WAL EEENRELZE. RETARTHF
%, IRACEFNAFBILEET ARNABMFEA. TR, HTAHESR: BELR
WAL . AR R THE T AR E,

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. WEAR
| EEREARLEHNER
2. HIL#H %R
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3. WA AR

4. XIRaE AWK R

5. BMAANBWESTRALE
6. iEFHWEEF

7. EHRAfEEEE

8. FHE T IR

9. 4Fxt4hJLE SR F
10. 3 & H HUE

1. Development of Speech Perception and Production
Lexical Development

Grammatical Development

Development of Communicative Competence
Language Development in Special Populations
Bilingual First Language Acquisition

Code—mixing and Language Choice

® N e o WD

Early L2
Instructed Foreign Language Learning for Young Learners

10. Bilingual Education Programmes

RE=Z: (BEe: NEIWRIERXNRBEHEARR, T2
HREARKRERD

Artificial Intelligence: Technology, History, and the Future
FRAH: BFEHEA S

1. #B/NE

Richard Payne

LmEAFERUR

& IWFAFHEREGHR

& TWFAFHALEHAATEATA

® R F AP T = 3 [E] b A R T = e B 3K B P BA
FH =R MEFEHEY AL

0 UNhBExEIFFLMAN Jacques Barzun Prize B9 A
$ R R AT R E T

® KB EFFHART A ¥ 4 Ehsan Yarshater X
Richard Payne & HWI B Z ImH AF M £ FRAHHK, HARALT ¥ XMATHRE A

HEiFH, LV TERGRAFHAREH L FELF M., Richard Payne # i £ % B XA
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PR R AR B X T % B R K (Jacques Barzun Prize ) B3k 153, Ay 2 1E“A State
of Mixture: Christians, Zoroastrians, and Iranian Political Culture in Late
Antiquity” kBT A EFRW %%, XS RwEzEAFHRFLEREF 2. £E DAAD
EFNHMA L NEEZXN, FERET,

Richard Payne HE AR W R HZ A& TREVEF M7 &, wEH L. ZHI KA
XUAKRFFRANLE & AR BRI F R AR, B T T B R A R R 2 8 & 2
WX fEhe, NEMREFELLFHLSBUBHSRHET BRERHER.

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

A hallmark of Professor Payne's scholarship lies in his interdisciplinary 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. RENL

AREBARXEFHAARTEALLRA TGN RRAR. Ho¥mE Rk H. R
BRNEBERARXEREREE, BALERE. HAGHEARLE, BAKEX, URATHE
RELFEHRERAFHIRANARR. FEAFRIZL A H, ZF QTS RAKT, BMR
TAMBEH EH, ZHER G XA, HFEFATERHROEE, BESH 2K
o

REBEHENREGRRANENE &, BRESREFNEN, EREERFHE. &
o XUEARRANEN KRR, BHFERIRGUHRASH L NTES.

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 AI 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.
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3. WEANR
LEREHL? HEEBRHE
2. HBAMEERE (—)
SLBAWEKERE (=)

4 BEAEBFRAEX (=)
BHEAEHAEN (D)

6. BAKEN
TATEGEEMEZF (—)
8. ATERESHIEZF (=)
IANTEREFAREN (—)
10 N\NTHEREHFAEN (D)

1. What is Technology?

. A Deep History of Technology, I
. A Deep History of Technology, II
. Techno—Utopianism, I

. Techno—Utopianism, II

. Transhumanism

. ATl Communism, I

O =N O O &~ W DN

. ATl Communism, II
9. Al Capitalism, I

10. AT capitalism, II

REW: (BFLERERERI: UREFENHANVRERE
FREERKE)

Exploring the Intersection of Art, Science, and Technology in
Contemporary and New Media Art

EHTE: BFEA

Alejandro Borsani
BRYEITER 5K

o ZFEIRITFIK (RISD) £k 5EMART AL HHRK
o HH. BAEXUNELREZRHARK
® WIZAGUHHENIATBHIAR. HAFHE
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o P ELRINFLPERY, CETFETZAT Cairotronica, 2 Iit HALE
W5 B ATNE 2 ACM SIGGRAPH. Aesthetica 45 B .83 . Videobrasil EF E
F1 BIENALSUR [E fr W 4 & %

Alejandro Borsani &% ZF EH XTI FRWEAEHR, TERTHR IR SEMFFH
URIHEHEARAEGXUHAR T ENRE, b RFACERREAR. ¥ AmRiC, Ed
FEH BT FMAUTETENES, RIEHBAFLEEMMNEER, ¥ERETHMLESR
FUHEATHEREWH A, Borsani HRWEREERL LR MAR. BREMEATR
EHRFACWEERZFENRIGAEY, BF T Z B FZ AT Cairotronica, 23Kt H
B 5 & 34 A TR 43 ACM SIGGRAPH. Aesthetica 4 F B % % . BIENALSUR E [ W 4 & .
Artech E 43, Videobrasil EFRrE. Story of Light ZAXtY . BB EAT.
£ /KA Channels L Z A fudi & RIZTIE L%,

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 (Sdo Paulo), Story of Light (Goa), Festival Internacional de
la Imagen (Manizales), Channels (Melbourne) and Lahore Design Summit (Lahore).

2. RENY

ARBRERRLIRZIA. BFESHANE B, UHREZAARK, EHNAXE
EXEHIAANTERHREIAREE R AR £ FAERRL D TRAENNRF
HRBARZAERE (mEMEIA, BERE, £ &KX ALGE) , BITHARATI ZWY
Fa (WIEQES ., ENAMEE., FEKERE) , AR LRI WM ULCIHFEE
MABREN, HFRAFL 2P,

RELEEGZOIAR. HLAIIEY (Processing £l 442 . Arduino 1% & . Unreal
BlEENHNE) GEFHEDR, EAFAECARETBABHNMAEE S LERE N, &
FRBABBEMAUEZFEENRARRERZAGET £,

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 understanding of how artists transform scientific and
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technological developments

experiences.

REAN

— W

© O NS oo W N

FA
e

R EGRBHBEARME SRR

Wi KFRE, 6VELSUHERT
Frig: EEEACANRERL. BAEZH
BANZFHEFAELTLRF BN
WM FREEMAAERENZA
BYEARMB W EELY RE + A
WA LLE RIAE A LA LA A
EMIER. FRNEFEEA
EMAZ AN ERE LA GIEA AR
Ples 5 R R E ZA KR+ A

into powerful, critically reflective

1. Introduction — Art at the Intersection of Science and Technology

®©® N e o kW N

Light and Color — Optics and Visual Perception
Sound, Technology, and Space - Sound as Art

Nature as artist - From Fractals to Generative Art
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

9. Embodiment and Virtual Reality

10. Networks and Collective Intelligence

5. &V EFREHRRE

creative

RE—: (Al m&WA P ERESRER K : Meta X F &

AT 3 RE R SE KD

Insight to Impact:
Product-Market Fit

T i BHEE E B AT
1. EXNH

From Research-Driven
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Lindsey Bier
Meta AF Al & E®. AP RBRHARR

PPV VS EL T

[ 7 348 59 5 MBA T B % 5 5 U
(SR BIER

EFRF RS (IS0 “EFEEREBXR” KA%
o B CE T /5 X A5 50

A ETHEE 5 N A K% ERER

2. ERLVNA

Meta /A & C(H] & %4 Facebook) 1 2 MAAMB K AT Z—, RELBANURTE
4 [£ (4o Facebook. Instagram #2 WhatsApp) , HF&5| Mk F/ 4. A&k EMN
S E R, NERRAR TFEH, #it Meta Quest %58 4 fu Reality Labs # 51 iF Atk
T AUHT, FlEHAE AL AU HEE LLaMA PR A, iR K. KRIFE 23K 20 12H F A
H, Meta EUAHZAE AR RS, WEREKFHIATES.

3. REANMZE

EF S YA RTIR, AT R BT RE EWBHA, ERT AP B kR
PR A P B B L

KRB Neta AT AL FREE 5P RBAXEREB RN, REARLLLRE
Meta 3T & AL HHE AR P HYLIRAR, £ 5 MBI B RAF R 7 EERALT P
K SRR R RN BB RS TR

FEGRARRE, FENAA P FARIE., & RS 2 BER LN TE” &
E, AREHA TEEeHFRITXRABNANENA, cEEAMERNFFEXEAET
T3 %71 HRE A o

In today's competitive tech landscape, building successful products requires more
than cutting—edge technology—it demands deep user insight and precise product
strategy.

Designed by Meta's AI Product Lead and UX Research expert, this course draws directly
from real-world Al feature iterations across Meta's social platforms. Participants
will learn sophisticated mixed—-methods research approaches to uncover authentic
user pain points and transform data into actionable product roadmaps and market
positioning.

Through this program, students will master the complete product methodology—from
user problem validation and product strategy formulation to data—driven iteration.
They'll also gain forward-looking perspectives on integrating Al tools into
development workflows, empowering them to build products that users love and that
win in the marketplace.

4. REAR

1 AR B 5 LR P B TE &
2. % T 5 77 ok thy 5 4 L P
3. ME ARG R B EHEA
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4. AT B3 09 B 7 AR AR AL

5. BARA P R AL S U F KRt
6. /= &b F S B R S
7.MVP B 2 B ALK 5 4 R A
8. = i it fh Gk AL 77 & b

9. BE WA R E L Fve /A&
10. #4722 7] F B2 7 o 2 (K A 30

1. Identifying and Defining Core User Problems

Applied Methods for Diverse User Research

Data Synthesis and Insight Generation

Al-Enhanced Product Research Workflow

Target User Segmentation and Value Proposition Design
Systematic Product Strategy Development

MVP Roadmapping and Iteration Planning

0 N o O B~ W D

. Product Evaluation and Optimization Methodologies
9. Data-Driven Storytelling and Influence

10. Building a Sustainable Product Iteration Loop

REZ: (X IPEAANERZE: (FH) FEFLXLR
R IR E AT

Cross-Media Entertainment - From Game IP to Global Content

TN A e R AL S R R AT

1. TRNE

Peng Fan

HoYoverse RIBF R EWAFIEHERFF A A

® Z{fNetflix 2IKEA|FEF (EU 5 2HE

o PHRWMEE AT WA ERY S 247
o YUEYEAHERITLEEF

2. HRWAA
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HoYoverse CK"iF) £— RARMLWFEHBEXRF LS XAT NG, UHIEEG & TN
IR TC RS i 2K F T A B RPG E #7. 2011 F (R AT + B L), R&ME & (EM) (Genshin
Impact) , AE3FY Z 7| HoYoverse BAEH A A F 5 23R4 5K o, F& A [EH i X L & 0 AR A
bz —,

Netflix A DVD HERFB T A REARE L, EEHKEE L FEANEZEER RTL, %
KU BFEFERHER. E AL EHEKE, WEE“23RAEFE” HA, <HHE (2023):
BEMAHERA 231 (BEE 190+EX) ; FE WM 330 2%7T; TEL 2000 %7 (FF
¥ EHEEREEAANT) . REER: BE: (BHEWIE) (ET) (BLaE®) (g4
HFHAERERD
3. BRENE

TEAEN IR, BETRER IP M KIEEAER, ERNERBERT LA
WK E, AT, T—BRABAFTHEFEN., BRAZA S 2N ENE 2.

AR B HoYoverse Gl B X HEH A AL Bl Netflix T AW Z K F £ 5%+, ®E

WRELSREAE (FEMT: UETE) FAAZFATHIRER, FRALY (R
FTR 1P #ATHAMIT KRB T, RGEHMBATI K IP B R 2NN T ERE.

FEKBRIARE, EENIPTHE. BENMNE. ZEANTEIFLERGEHN L
EER, REERARKLE P TEWEORA, AHENLRTANETF A FELEREX
e

As content becomes king, transforming top—tier game IP into successful film and
television projects has emerged as a core growth driver in global entertainment
Yet this cross—media journey presents complex challenges in narrative
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 like ""Cyberpunk:
Edgerunners"" while incorporating cutting—edge work on titles like ""Genshin

nn

Impact. It systematically deconstructs the complete game—to—screen adaptation

pipeline

Participants will gain comprehensive methodology spanning IP 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.

4., REAR

T

LRERF R E 5 REEE
HH—: WA IPFFR S G
2. IR IP W E AT R B ST
3. BHEANRF G R E R
4. 2K IP AL MIBEER
BH=: BUNESLRLET

5. MR B TR R AR
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6. BRFTEEE L HNWE

7. ARABEE: TATYELHRER
5= FWES I

8. WRARF A H A ARAT

9. HEWhH A B RF T ER

10. SRR U R B BRI "

1. The Evolving Entertainment Landscape
MODULE 1: GAME IP 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

10. Emerging Technologies in Entertainment

WE=: (ESC 5EAAEMEE: RefF. HRXESAL K
&)

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

TV H1H: ESC 5 EHAL KL BTV

1. TZNE

Gabriel Nam
%% /A-F Mercuri Urval 3

® \Mercuri Urval 43k ESG ¥ K 5Z /N A 7
® ¥ 1{f Page Executive &k A

® ¥ f{f Michael Page &=

o UHBEITHRATHEELE
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® ESGiAIE AT

2. ERLVNA

Mercuri Urval (E¥) £ — KB TIALHEFT RENERAA RIES E 2 B8
g, KT 1967 £, BEl, ZAEELK 25 MEREE 86 MAEL, FWHL 700 4 R
T, #EWVHEANY 3K T.

B 2016 F#2, Mercuri Urval &3 & Fl# 4 4 Stiftelsen Mercuri Urval FT#F .
Mercuri Urval lE P23, RWEemRey. TLREF. Th. £aft¥. 52
. NEIT, BER REEHRES MTd. AEAEL2REBENZE, FFET70 £ E
RIEHEMR S 2022 & Mercuri Urval EHESH YA RTREG L REBN G ERE MK
HmhtF. CEEAXFRENAE LT FNFHIFN ‘R xETENT"

3. ®RENE

ESC B M &N A E# A ok, FREEER IV HRANEATE, A4S
AT E K,

RERHARE T T/ 8 Mercuri Urval #E R A3 ESC £ R £ 5% it. BB EE
GAEEAT ARV RETHESEAAS RS EGETENFEETEEER, R 5T ESC 2o
WA N AR ZHELNE, REARESHATE,

FABRITARE, HENESCHLER, ATHBELEEEEN AN, Y
NHESELBEEABMINPV L EER Y ZERW ARG, N EZEAF T REN AR B ETRE
A

ESG has evolved from a peripheral concern to a central corporate strategy,
fundamentally reshaping investment logic, organizational models, and talent demands
across the business landscape.

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

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

4., REAR

1.ESG ZEaiE £ 5HR W % BB 42
2.ESG B L E #1520 FE R AEAT
3.4k BSG #5 A s & . Phbk S HLE
4. R bR G ESG 4% ¥k 5 LK
5.ESG A A dkEs 5 & 7 1F AR A

6. B 4 3 ESG AR A% 3t

T EFRBE GG K RKE
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8. 23K BSG & B4 5 X 18,52 B
9. & & AT\ ESG R JH R E 4-#r
10. ESG & Rk #2 $ 5 /> AHR b #L X

1. ESG Fundamentals & Career Development Paths

.ESG Business Value Translation & Core Components

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

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

.Board Governance & Sustainable Development Strategy

O =N O O B~ W DN

.Global ESG Development Landscape & Regional Practices
9. In-depth Analysis of ESG Applications in Key Industries

10. ESG Future Trends & Personal Career Planning"

REW: (ERXAI FaBESQLHOERE. B4 54
I 52 55

ASCEND|Inner Power & Leadership Lab & Al Future Builders
Launchpad

fil . ATHEEEREIEHE

1. TxNA

Caitlin Cai
Rakuten SR K= &I THTA

& LEWHE (EM: AAERKALTES &)
® U{ET% XVERSE #fT# =
® ¥ {f MetaX Ventures WATEFE

2. HERAVANE

SRS+ (Rakuten) , BHARZRABFHESY “SATY” @8H, HASKR®T
WA BB T E, RHARA®RTEEAs. LB EARRAKA &4 JASDAQ L/ F,
AL F 1997 45, REHAZ R4 R, HARakuten X — RF| AN, HuiE T~ a4
SREAT. EHENE . BB, Rk EE,

L% XVERSE B2—F & T 2021 F47. BT EINAFK NG, EETAIEEEALD
5 3D HAMERA, B TT# Al Bahth 3D WEAFEEE X TE, B2 “E X
R o Ak A E, B TE|EFEK. B AT Lab # RoboticsX Lab A% A,
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AERBBEHF—RALERKREEHERSRR. BABN: REHW, T2 ZKEIT
T 2 LETHBE, BEFTEFBIN., AR, LEXA, 5HAHFK. a6+ EH. &
L 454 CPE JRI& % 4042 HLA4 .

3. RENEA

ASCEND £ — 18 s Kk Al it R 2R, flEUmE “WEAREA” 5§ “mE
BEal” . REgENSZOHKE: BHFEIZAERAET PHILEMWERADEE
R, HEBEREHM AN ZWESE., BXAI 5. A VBAEFZmE, 4608
FERTRETEY, Bl BFRERAERK, RAH S HEEBELETTHNNMNAKXRE
A, RABKEAXFENETES,

ASCEND is a pioneering program cultivating future leaders for the AI era, uniquely
blending “Inner Leadership” with “Frontier Tech Entrepreneurship”. It addresses
the 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

.Emotional Mastery & Relational Intelligence

. Intentionality & Activating Peak States

.Vision, Purpose, and Identity Alignment

.Demystifying the World of AI: Ecosystem, Trends & Opportunities
.Product Thinking & Innovation in Al

.Design Thinking Creative Lab

.Building a Startup: Team, Model & Early Go—to—Market
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.Venture Capital, Private Equity & Startup Finance
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10. Your Career & Startup Roadmap
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Smart City in Action: Data Integration and Emergency Response
Platform Development
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As global urbanization accelerates, leveraging technology and data to build smarter,
more resilient cities presents both tremendous opportunities and complex challenges
for governments and industries alike.

Developed by former Los Angeles IT Agency Executive and current I3 System
Collaboration VP, this course builds on 36 years of municipal system experience and
firsthand leadership in modernizing Los Angeles' emergency response systems. [t

119



\ CIEI¥A&TA %% RAf5%
ERCTRET Yok R £ E ]

INNOVATION BEYOND BOUNDARIES

systematically addresses how to break down government data silos, enable
cross—department collaboration, and apply emerging technologies to public safety
and urban governance.

Students will gain critical understanding of smart city architecture, data
integration strategies, and project management practices—acquiring essential
knowledge to participate in future public infrastructure development and digital
transformation initiatives
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Module 1: Theoretical Foundations of Smart Cities

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

3. Government Data Governance: Theory and Practice of Cross—Departmental
Collaboration

Module 2: Innovative Applications in Critical Domains

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

Module 3: Frontier Trends and Governance Challenges

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

8. IoT Technology and Urban Environmental Sustainability

9. Investment Models and Performance Evaluation for Smart Cities

10. Governance Paradigms and Future Prospects of Smart Cities
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