Fas CIEI#A£FA&LRMGEH
Q‘ DR A AT AR

& R ik R AT A A R 3TK]

BENE
2026 4 HF 5 H

FEHE B IR RS IR

“EFERAF AL FERITX]” TEALNE



FREL

Fac®) CIEI#A# T8 G2 RMFi
WY @Rkl E AR

o
& 2
i INNOVATION BEYOND BOUNDARIES

H X

B R R AR A A o 4
U %2 113 4
S i 1 T 6
L o OO 6
RE—: (ATEH: NBEIEFEFTWNE BN eesseeeseesssssesssssssssssessssssssasssens 6
B (ATHEHBENRIE: MBARK. SERBBATESZER) s 9
BB (REIBREERET: HEEBERTITFE D eesssseesessssssssssssssssssssssssssss 11
REW: (KEMNFESAIESE: FEFIEARETAEFNRELAD s, 13
REE: (ATHEH: RHFEABESNENBFE IR eererreresessssssssssssssssssssssssssssssssss 15
BN (ATH#: NBFIEEBEIINMRERETREFHNEZREAD s 17
REL: (ATHEH: NMBAFY. BRETINEBEFFHEESRAL) e, 19
BN (ATH#: AREREINSNEE IR PRI ERAD s 21
REN: GHENWHK: ETFHNEBZINARAAN. BFEERMERLE) (e, 23
RE+: (ATHM: ABERE, SEBRMESERREILE) e, 25
Rt —: (ATHBEEYEF: ABFIER. EEERA) et 27
RE+T . (AIEBEEEY: ARFFRARFRENLRRERRIBAER) . 29
RETZ: (MHBEIEBREANKRE: ATEERFH X ALSERBEI) coeeeceeeesee 31
RE+H: (WRIBEMBIR: SHENFEEETEFIMEND s 34
RE+THR: (WRIEBSEHIE: WNREAFRHAEHEAFILTEEN) e 36
REFN: (BNBEIRATEE. BEFFERETAE) v sesessssssessssseens 38
RE+E: (BFIR: BFEREEHR I REEAD seeerreeersssssssssssssssssssssssssssssssssssses a1
RET/N\: (BFIE: IBEFNELANEIHEERERERT) ecerssreseeesssssssee 43
BB (BRESFHE: “BPM” BREAGFEHBRABALEZIT) s 45
RE-+: (FENF: FASURBERRBETHEEZETERL) erreerrrssssenssesssssssnsnnnnns a7
RE-+—: (MBHBR¥FERERF: AFRFEERERE TR ENSEE) . 48
D =~ o 51
BE—: (W% MAKEREERHEER TR TEDTFTR) s 51
REZ: (hEEAWF: BEFR. EFRBELHD) ceeeeeetssseessessssssseesssssssssseees 53
BRE=: (9% ETFHARARNITWERETILERL) eerereseerreseessssssesssssens 56
RRW: (AHEFTE: EAMBEETAKBERD ssseeereceesssssssessssssssssssssssssssssssnnes 58
REL: (EYEH: BREREBBERITUTD s sssssssesesssssssssseees 60
WA (BE¥: B, ZERREETHEEHITRD eeeeereeerssssessssssssssssssssssssssssssssnes 63
REL: (EXEN%T4A: TEEENATHARLETEAREERE) e, 65
BEN: (BBE¥: NS XA BERFERIED  oooeoeeeeeeeeseeeeeeeesssseeeeesssssseessesssessssessssssessseeee 67
B (FFE: HEREFEEBLTEAEED vsssesssessvsssssssssssssssssssssssssssssssssess 69
BB (BAK¥E: KEANEEIERATID  ooeeeeeeeeeeeeeseeeeeeessssseessesssessssessesssessseeee 71
RE+—: (MAKEENEFY: IEZBREHSRFIRNEETESRITAER) .73
BRTZ: (¥ BHIRER . BB B AR ooeoeeeeeeeeeeessseeesessssessssessesssessesessssssmssssesssssses 75
RE+T=: (MEEL: ETCISEZEWHRRABELTBEEA GHREEIT) s 77
FBRETE: AaVEXSHENFE: ARBESILZZEEABAE N s 78
RETE: (MENEXEHER¥E: WARERESHFESRAEN ALY (s 80
BRETN: (HeNEY¥: HEOENTHAKRLEE X UEBTE) e 83
RRTE: (AUERBOEE: AXFREZTEEMIAGIHEBENL) s 84
BETN: (FLoME5HERS: BFAEARRNERER. RAERE) s 86
BRI (HFREEEENF: GEABRRHRTHAFTAEHEFTETEN) s 88
R 90
BR—: (LHEFERTAX: FERTERFEERBHFEFRELD) s 90
REZ: (BFEFSRBEF: BRIESEFNMETEEBIREZERD cooeeeereeeeeeessssssssnn 93
BEZ: (ABEF¥: HEFFEE. GARCH A ESTERETI AT e 94

2



RS

') @ EAI AT AR

»)"m-mulgff INNOVATION BEYOND BOUNDARIES

REW: (WY 2BTHEHAETENERL. BAGEZIE) ceeeeeeseessssesssesssssssssssssssseens 97
REL: (b8¥: BEXAAERELVTHEFELED) s eessssssssssees 99
REN: (BE¥: ZEL4BWATHWEG HFEAEREXFHARA) e 101
FEL: (BEF: THEAESRBAA T RAITY eeeeeeeseesseseeessssssssseesssssssssseees 103
REN: (Lo 548 Python KEATELBE R F I oo 105
REN: (FE¥: AL EEFRNTINEETHAFELED e sssesssssssannns 107
B+t (BFeHEHEREE: RERERLE KOL 2% E AT R THEXBHEL) ..109
RE+—: (WHEH: AFEHEEGRBEEEFTERD eeevssssesssssssssssesssssssanns 111
NG & - 113
BE—: (FHFFELARE: BFRRAATAXETEXFRBHREFL) s 113
REZ: (HFFE5ETH: REZTNINEETEA R BRI TN coeeeeeeeeneeerroe 116
BE=: (BHEE: AERWRIERARBWEAREE, FEHERGARER) . 118
REW: (BFEREXRZHI: UBEFENGIH VREREGHFEEALRARE) . 120
T -3 122
BE—: (Al FRWAPERRERFERH KL : Meta X FE AT X RLEK) oo 122
B (HRIPFAAWERELE: BUATREFRLRBEEEN s 124
BEZ: (BSC EAA M EZE: BRBEE., HEBEEATRED eeeeeeeeeeesseeseeesssesnn 126
REW: (ARRAIFEHEEALEQEER: ERSAL-TWER) s 127
REL: (BRTEERAGERAMBETFEFAL: BYITRERAAARLLZE) e 129



—

5 CIEI A& FE ST
9 YTV PR Ry

(A
25 7
Sy INNOVATION BEYOND BOUNDARIES

BRF —RAFQXERE

. REFAIR

HR—RRERNERE

—4
s || BN =L e Hig K BBk BEER
ﬁﬁgﬁgu& #ﬂ%fi%;z/ﬁ% siom Sehdller | SEETHE ’;ﬁ? NEZSI5REZSIM
~ = = T o g, S0
‘*ﬁﬂgg/ Al mAz | senwang | BEETZE glz‘; g%gﬁégégzjg’“
d =N -t = SN AE s s
N W;g;/’ﬁ? Willam Nace | -E S AgEE K2 fﬁﬁj}}'zﬁm‘* L ESLE
HHARF/A | BUBRIE/E | Pack Houl- | oo o | BUBRFSATEE: REF I
T RIBS I han =t T arEseERnR A
THENMBZE/A | H8gE3/8 | Gunther Ro- I v | ATEEE: RFUEIBO T S8
THog BR jand REELFR | wypm
TENMRZ/A | NBEa/% Raja e | AL NS SRS
T4 BRI Sooriamurthi | T 7| BRIESAEAIFE A
HRANF/A | NEmEE | | RS EESS | NLERE: IBAT. BRETS
TR RIBZ 4B PP K HEBEE R EE SR
TENEZE/A | H1EFI5% | David Wood- | ATRE ANERENTENE
THeg 2y uff FREBEAT | wmmm gy
7 NI 1 A o S8 =5 S AL S
ﬁﬁ:@;‘g—/)& TENMMH | Jens Rittscher Sy N lgingﬁizgz;@mAﬂA
HEMREA | ZRRAS | smmay | ALEMRE AMERE HEE
T K AR g <EAT | SR REE
. [ EMREEA | MEEIAT e maree | NIEESEMES: Y8Y IR
If T g Wy | 8mes)Chol | WEETFR | o wa oy
. | EEFEER et | NLHESEEY BRARRG
TTEHRZE T Peter Zhang RAEEE A h R A B AL IB
. N . e | B TESANZE: AT SRR
TTEH R AN E Lorie Loeb BT Er e ZHi UX B SR EE
, SR AL/ . \ .
MW TR/ | o o MR TRESHETRE: SHEHE
TR I'ﬂgﬁgﬂ Zhong You FRRP | moumanmes
‘ . . . | RIESER IR, WAEAR
=1 =1 = = LA
g ITE IR T Diana Haidar FREEERSE BB E R E LS B S,
BFIE/AL | 5543/ A | Neal Banger- - .- BYIRE: RylEORATIERE.
s T ter FEBLFR | wwrsseomnm
e | INAEEREL | BT IR B e R REE
= (=] A _
BFERITRE WEFE Ya-Hong Xie PAEY S ERE
N Danijela | MIMAZEIAL | BF 152 MBS K ANLFESIM
BIESTR | SEEARS e PG iy
RRLER/AE | BRAG/T | . ERSIE. HOA RERAS
T BARE g rang HAT GEEEREMRET
BT R/ B2 B RRSKAR
m%g; | s | JoeMoore | ErmigEAS ig‘;jgﬁ;g FHBESTRIR
PR | b | JuiaR Greer | MUMIETZE | Arrirr SHRER: WPHRS

TERER GRS S5 1 RE




WA

2,
2

CIEI $R4FAGLRAMEN
) DEREEAAT R

&, !Ff
" i, INNOVATION BEYOND BOUNDARIES

ATEmS R
£ wappy | SamuelKunes | IRHBRS ) 7 s
N MNAZREL | APEEWS: BamE. EFR
2z
=7 Eh Jason Sello S e
N _ 2k o
=9 Z’E%iﬂ;/ Abol?)zl;ker RS iggﬁiggﬂﬂgﬁﬂMQWE
$YEFTIR/ | £9E/E Benjamin T EYEZTRE: ERMES4EYm
AR TR Mk 2 Almquist ™ T kR
S REA = EiB e
i ops - vory Fymn - %eg@%ﬁ BAERSBEARD
) GEEAT | Aexander %% BE. GRALSHE
S e ! S ARERA
£ Ploss wYR
NHEPHE/E Katherine F. . E¥5AN#T4 FEEBEMNAT
DHDE/ES | T Smith e I Y
s =\ FiD 3= [ET==tr
18 REIE Enrico Pajer BIFAE f;gﬂ_}' WI XENERRTHE
— BHES/K | Dan Ciubo- | BT BRARTRERASEAS
s . o TS I
e S ER F EE D
N i g oo ﬂn)lb:;f%ﬂ };FH#(;L. BEA SRR
- . SRBEENEYS. TELES
R s %igfg i R B T R B
’ fam
.
WM TR ’ﬁ*gﬁf”t Brian Stoltz | MMBI¥ER | 43 ANBNEH. RES5AH
BRI/ A% | HIBER/E | George Tseli- | . HIBEE: BT GIS HIBAHIKS
\ : T A 5
R ARRIS oudis (REEER SIE T
- e ms Daniel o AAOEZERENT AWMER
La25 WADES | Csanto BRERKTE | Siniz 2 o LB S
\ HERZ/IA Robin Mur- — s INEOIEZ S#MAR 2 HEEE
IMEZ EAREF o . o
LiEF P ohy FRRT | spmpm g
TN S5 )a Zx
‘,“ FUSF/E | Cosimo L | BUAV SRR BEuRD
NE=] = NN P
HIENS s | amesano | PIVMRE o smee s
e o o Manuel Gon- | ., oo | BFBIESHIRRIE: (SR RRR
BIRRIS g | e OO | memRmAy | G T
- THEF/ | Philp All- . | IRETSHTNN SEATR
S S| mendinger SFAY | gy SRER R RER
73 = J O IFEk o<
. [ emitesy | [ emaTe HaRsEE.
e i S 2 i g
B F/ERT 5 Oliver Linton | SRS | G arch sgahe s 4r SEE TN 5%
B . ZRBHE | Michael . | emy smrhoRARENE
3% S 7 Ashby SRART | n. mASSE
o s AE)&Fh | Raghavendra e . SR RAREEERESVIE
SR pie ove A% | o
. o s Alexei Che- =TT TRF FELMAAHTHESC
eRF | REERESG | L SRUTRT | 2o vimmsmmmapiy
JR— ot | o sorer | marmas | EREE DHELSRGIHE

R




))) @ik aisad o
| | Haiyuan s | BUDFSERF: Python iR
[ERAax s [ERISxn Wang = RN P
o , Matthew N BB I EERHNTZIIEER
S Bl Grimes Sl riyNES = I
—— BFEWHSHEAEE RRER
ey ;»g* Freddy Nager BN A b5 KOL &35 7 Al R THI R
i RIRT
. AR EIE Y - o | THEH: QHEHEBTESRIEE
mHEH PR Omar Merlo == E 18 T P e el
. HE XS/ | Liam Francis - HEZE5ZARE: BIFATAX
2y 3 4
BT B Gearon FRENT | yE B R RNOLBTR
e BELES/ | Victoria Mur- -l HEFE5ESE WEHBEILE
Eray, amasay 3 2y
LR | PETEET | uaa phy TRRE | mEensmapmEs
St . ShoEr B MEIRWRE £ a2 R
fiezx s BPRAS | RichardPayne | ZIERT | i komitt o inmoARmS
I, 3 Alejandro et | BTEARERERI UREFE
AR BFZAR Borsani TESERITER SBIEG VR $k 5 B A R
%51 Tk S I ER I RER % A ZIR
. NP . . _ oo | Al FESREIAPERE S HIRIREN RS
BHR BB T Lindsey Bier | Meta A3) Al F=GEE Meta T4 Al ThEE A A
HREINS R Pena Fan HoYoverse BIBF.S | Xk IP ZMALMERTR: FUMETF
£ e 0 RESIERERSEA | RS RRRERI
TR | ESGC 5EBEARL Gabriel Nam &i8/85) Mercuri Urval | ESG S AF BB oAk ERBSIRR. AR
SUER BTl BEE TESAFTRE
RE | A T2 sKRE Caitlin Cai Rakuten RR=&ERT | £ Al = RHE S E O EER:
7’ nEA I S5ES-TMNEE
BERHTSBEH i | ATBREEEERAWEFAAR: &
oy Joyce Edson 13 System AMERI AR AR R BT AL

Eit: KIRFESIZRAEIIREI B —EHIHETFEN, BEREFIITENAR

—

1.

=, wmENM4

TR%

RE—:

(ATHR: WBFIESREFIWSENR)
Artificial Intelligence Foundations
FRTE: LB ¥ HEF S

1. HBENE



Faty CIEI$A#FRAERMATH
| ')‘ :
W9y BRI ARATRRIANN

N

INNOVATION BEYOND BOUNDARIES

Bjorn Schuller
FEEI¥R HENRLEHF
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/8 & audEERING Bk A€ 44 A % CSO
HREZFREAEFFRA¥ER

WX B Rk Fk: 73150; h48%k: 119; 110 #540: 810
W RE T R F I ENAF S ARF R EEHF

Bjoern Schuller & A TE AR A E ALY, LEE
EERUEURATER BTN EFI AR AMEAAREANEFIEZELIEST
fEMERNIMARESE . MEFEFCEERWR UM E L. Schuller TN H T A2 )
FERRTAERX, FHEHR KRN EKXKRFE. Schuller HXALHELAEF FERIRA
RFTFR T EW T E S, XENAaEETRRE. ANKEFERINEA. 23
WERMNERE, CEEREHNSVFES T LK ERERZREH;.

PR R TAE4L, Schuller HIX L5 5 &M AfE W iEs, t21EEEAEHEAFH
%, WRMBRFANITEFRNFIRAK. L2 audEERING 2 & By 3L [E €46 A,
T B HATIHAERARFFFRAONKE. Bjoern Schuller 2 1& R+ B AT Bk HY T 20 7
RAR, Moy T e AR fumm L N RIE RN AKX R & T EAR W,

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

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

2. RENY

MEATLEGBACETHESGSABEFHNHRELB NWEFISFE¥IEHIK
HARAEE, ME, FF¥ERAAETHELCIE, AREEERANFIARWENEHER R
HAEZBGEZT AN TN

REAZREFEMNGHENE . EHBENE SEFRHE WL N EE SR 7%, &
NHBEZER TR, wmBmF] . ERAMHE (GANs) . IBFIREEEF¥Y, H#K
WHERMAFES . FEFEIFMRAFIELRNEATHNE. RERNEAERETAELS £ 4
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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 ad-
versarial 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 pro-—
cessing and multimodal signal analysis, students will gain hands-on skills to
apply advanced AI techniques in health monitoring, emotion recognition, and
trustworthy medical decision support, bridging the gap between theory and prac-—
tice.

3. WEAR

1R E AR E %

2. WEME W 4R, HREE W%
3. MEFR A A 4

4. TR T 0 K TR 5 5 B E
5. 3 23 % 3] (e2e)
6. £ TP % (GANs)
THEBFN BREF

8. ¥, Je¥IIBEF¥S
9. 55 24T & 8 5L A

10. £ EAEZRE P09 A

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-Super-
vised Learning)
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8. Reinforced Learning (Deep Q-Learning); Recent Topics in Deep Learning (e.g.,
Green and Federated Learning, Explainability); Tools for Deep Learning for Pat-—
tern Recognition.

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

10. Applications in Natural Language Processing

REZ: (ATERSIRIE: NEANRX. 2AREBLS
B 3% Bk )

Robot Perception, Localization and Navigation

FRFH: B AF

Sen Wang
FEEI¥K LFRAITRRLH#HFE

o FEEIFRETHAIBRRAMINEASEERARL HHEK
# [E| 3 T2 % Sense Robotics S£# % £+
FEEIFRAIZRGAFM L RECEEHE

2024 FENBANHERED WA FHERRER 4

Sen Wang % EFEE I¥ B FEAIBERNILEASEE
A5 %%, FIB#EF Sense Robotics LR EFEMH, MEFZLBRELETHIEA. BEEZ%.
HENARFNEF I EFTEBNAR, BAT ARG EEL. HEAKREFEEETHE
MBABE A, EAFEEIFRE FEAIERMEFIRA TS EM TR [-X —#45,
Sen Wang # I TIE(R# T A TH BB AEAN & AT A F A F. Mo, 2 AT
ERE N 5 R FT A IR 46 £ .

RN B T3 BB A I EA AL 2 X 895 AU, 4% A R EALE A o 7 18 1
BERME ] 7 EBBAER, HANEFEERE. TXERAX T HEHENEARML. B
AL, SLAM (E P = 5 HEME) | ABARE . IBEAFITEEA, FHEEEATER
MBEANRG, UM EE UM ETEREESHEN K. Sen Wang HEALMT AT &
THTEZRNE EREFEMZmE AT ERAAZEASAR, KHEAT EDF Blyth & £
ReedgaA 8 £ RNedaimeill. ot HHRET 2024 FZHEATRFERH A ¥ %
RERER L, FHYHEME (IEEE BFAUMFESTESFMR) . (IEEENBEALFBHHFR) .
ERrHLEAE BfcA s (ICRAD) MERHNEAS B R G2 (IR0S) HEIE%.

Prof. Sen Wang is a Senior Lecturer (Associate Professor) in Robotics and Auton—
omous 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
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Founding Director of the MSc in Artificial Intelligence Applications and Inno-—
vation. 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, from climate change to
healthcare. Prof. Wang has led his research team in developing underwater sensing
and robotic technologies for autonomous inspection of offshore energy infra-—
structure, 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.

2. RENY

ARBLENBNEABA, WEANEARGEME &R F S BANZCHE,
FEBFINBEAEZHF, THAK. ERERM, 2 HREBEEXREIR, B EEN
HABRERG (ROS) WMASRERK . RERNFITEF L E5ZE (SLAD | HLEA
WE R EERM, AEGREFIENBZEANEE TR A FRITALA, HFEEEN
BE A
This course provides a comprehensive introduction to robotics, covering key
topics from robotic system fundamentals to advanced navigation and learning
techniques. Students will learn about robot kinematics, motion planning, sensing,
perception, and multi-sensor fusion. The course also introduces the Robot Oper-—
ating System (ROS), enabling hands—on experience in robot programming. Topics
such as Simultaneous Localization and Mapping (SLAM), robot vision, and autono-
mous navigation will be explored in depth. The course concludes with discussions
on the latest advancements in robotics, including deep learning applications in
robot vision and autonomous systems.

3. WREAR

B AR

B ARIER S (ROS)
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B AE B F BT
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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 D

. Robot Vision
9. Autonomous Navigation

10. Robot Learning and Future Developments

REZ: (REIESERRI: HEEEREIT PO
Algorithm for Game Design
FRAF e B TAR /AR

1. #IBNE

= William Nace

/ EREAEAY HENR LR

= ~ o FHEMEAYTIREREHLERLHTA

?; @ o FHAMEAYEARSFRFEINE RS
£ | e FHEBEA¥GERSARFEEERLAR
{ ® Spiraﬁt%%‘kﬁﬁ%%%%
l\ o ICETHIHERAEEURMESLR
g o GUHEEMEHFERETNANTEBHERAHALY

William Nace #f%, FHEBEAFIHENMFABNALFE, TREHNTEFK
BFEZRWEEN RAGRNEHARFEE L TAERS, CEXRNAREZ R 2K R
Nace ##% DL H 2 My ¥ Rk R4k Spira RAHFHLF R, FOMT ECE BUH T, #30iTHMN
MEZFTOIBLAR. ERHTRE, EXRIT. ATERSRALFERELE, KL
TENEM S0 R LB R LRI E BB A

RELBPAFETFREIFMA OMU L%, Nace HEH FENEZRERBENH
¥, CARFARRIMNFANZEERMFR, REMAFELE, FAFERREHTE, BLF
A R HT R RE

Professor William Nace, a distinguished scholar in computer science at Carnegie
Mellon University (CMU), stands as a pivotal figure in the institution's educa-

11



CIEI $A# %8 & & ket 4 iy
BRI AT R A

INNOVATION BEYOND BOUNDARIES

tional landscape, founding the Engineering College's teaching committee and hold-
ing 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 Scien—
tist 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. REAE

MEHFRAASAHAATEBAELH AR ABERRITFHRELE, HES5E 4T F
BANRBERITFTRAZ TR, (IR SERRIT: HEERXRITFEA) RESH
William Nace HE EW, EEARAHMBAF AR RITHHRRAEELTIT R FHIE 4,

RN ZHERER R, MILEEN, R EmEAE, 2D HE, REEENE
EO3D ERAERN. FERIT. FIMEFWER. T ILEEEURERAAZHN I,
BB EERE S, FEAREEERARF oA AT BT LR, TELH A HM
T XK I BRE
With the rapid development of digital systems and distributed computing in in-—
teractive systems and game design, the integration of algorithms and hardware
has become a core aspect of modern game development. The course Software Engi-—
neering 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 plat—
forms and distributed environments
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8. % AW &K
9. YILEHX %
10. B SHZ

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

Navigation Algorithms

3d Rendering

Collision Detection

Sound Design

o =N o O s~ W DD

: Multi—-player Networked Games
9: Visibility Algorithms

10: Lighting and Shadows

REW: (MENRFEATER: REFIEEREEREFH
AR

Data Science: Machine Learning and Natural Language Processing
FRGE: HERE/ BRETAE

L. #ENE

Patrick Houlihan
FAHTEA¥#HIZ

Publicis Groupe & 24 % &l &

4 BRECE M/ B Sentiquant A% A

*[E B2B ZF #HET & CaliberMind #¥E A ¥ X
it 14 FHERETL N EHER
FREHIBREFELI L =S

o HH LEBAERMERG LT FEE ST AEML X

Patrick Houlihan =B I A5 #IE A F 8%, B B bt 2 P 1% 45 & B & Rk K
BlEZ, MERDRAERARMAZ AN E5EFEE., BRI, it 2 %E B2B
Z P HIET 6 Caliber Mind 253 A2 K fn 4 #2538 0 472 F] Sentiquant BYER & €146 A

Patrick Houlihan # &% F # L 14 FF R ET VTV EWER, =558 TEHHAL
WA %4, KRT LEHREERMERRRITFEIE LT TR, 20 R AL AR TN
KEMERFEmRE) , (BB EER G RRRE) %,

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
13
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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 Antici-
pate Future Returns?.

2. RENY

MEFATEREFAERF MR LROTOR, ANEFINATEREEAE, B
ZRNTATERIBNEARY , ARBAGNATIEF I HEaRESAE (NLP) B
ERNE N 5 LR 7 %, B AR AR Python B E M BRI HKE AL E 5 XRGH R 5.
RENRELM. KEFA. XARERRER, BFRENERSMN, XAREL T ARE
FRENLP 54, AL eBFIERRTREANE TFE.

BHRE, FEFLBEWANELTR XA MRS, XHFERTHE. THEFTN. &
WrRFRUFERBES. REBEZARLEINE, BHFEARRN AL HERFEHIES
BARGURAT T B L 27, .

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

By the end of the course, students will be equipped to build intelligent text
analysis systems that support credit 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
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.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 B~ W D

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

10. Advanced Machine Learning Models for Sentiment Analysis

REL: (ATHE#: REAHELIATENEEI A
Data Analysis and Machine Learning

FRGE: NEF]/ BERE

L. #EN4

Gunther Roland

KREBI¥ WERELHHER

o KREBEI¥REE THRAEAT LA

& T3 5251t X sPHENIX it X i A2 —
MSEBETHRERSEF

MITE® FHAAE T MR NDABKRESTEA
Member, Annual Rev. Nucl. Part. Phys AZE 4 & R

Gunther Roland ##& M=~ %4 Kernphysik #F 4% ik

LY

BHEEFM, T 2000 F 9 ANKNEZETFAE T OWMAREEIFRMERES T4,
HFHEEZNANRFHE, ARNECECRLEIFRER FTHAEASF 7 MR D AKA
TAFA WAHFALHEEM EETFHRERSEF; € FWE LT TR sPHENIX X 5 572
A; Member, Annual Rev. Nucl. Part. Phys &##EZ& R 4% A% 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 Ion Publications Committee,
Project Leader for the quantum physics experiment sPHENIX, and Member of the
Annual Review of Nuclear and Particle Physics Editorial Committee.
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2. RENY

ANLEGEEHBERFCERIREE LI RRERRFRARF AT RGN TE, RRE
RAAWBMNEERE, S BER G AN EERE. NEEE Python HEER. HE L
St mkE BETN MG ANERELE ., £ T S EF T ER, FEANE Scikit-
learn TERE, UE¥IS5RBEFINEHER, UREBMFS (BFL/RTRAKLE
5 Q ¥3) MEEF (NN, RNN, GAN) Wi Al. REB I BB SLEKRE A, FFEEE
Writ Al SARATHERAR., TRRBEABEREL RGNS .

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

3. WEAR
1. Python 472 & it
2. BT 5 EAG I
LHBEAMME ALK ER

4. Z Atk

5. MLE¥ Rk

6. Scikit—learn

7. MEF I RE R

8. MM B3] & HEA

9. BAFI: FRMKARAIR, Q¥
10. HE¥3: CNN. RNN, GAN

—_

. 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 A~ W D

. Unsupervised Learning

16



v CIEI #8478 & mmA0% 1
PR YIRS 3 X2 Bl

INNOVATION BEYOND BOUNDARIES

9. Reinforcement Learning

10. Deep Learning"
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Machine Learning and Data Analysis

FRGE: NEF]/ BERE

1. #&ENH

Raja Sooriamurthi
FHEBRAY GRRAHE

& FHEBRA¥GEEZAZTLEMR
HNEZNAFFEEFRRKEFANNEEME
BRI RRFHI (DSD #HF A FE

¥ 3% Elliott Dunlap Smith A EHFMHE M S L
YR+ EBEEAF Martcia Wade HFX
ERHNEFLZAAFXEFRERRESAHHITR

Raja Sooriamurthi Z &% E FHNEBEBRAFFEERAHK, ANMIAKSNERAE
VIHEBWEE, EMEHF T/EF, Sooriamurthi BIFETHEWFEY, BEMAGER
G R Fr B Ao, BB EALF &, EH A FE, Raja Sooriamurthi £E T A
TEgM NaRY, LEXFETHREE,. 2 ABEFNEFIEHAE,

M 7 RIFT BB ¥ e 2 4N, Sooriamurthi HFAFEEXHEHTE M HKS T LH LT
fop g, HPaFrRAFHAH OSI) #HF¥EF X, Elliott Dunlap Smith A H#H ¥
FF H IR %L LUK Martcia Wade #h¥ £ %,

Raja Sooriamurthi is a professor of Information Systems at Carnegie Mellon Uni-—
versity 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

ATERENEFAEHR N A THRARAML 2 AR LT F ARE G R L HF
BESNENEF I AL AT REAZCEREL T EHEF T LR/, BEK
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Artificial intelligence and machine learning are increasingly applied in educa-
tional technology and real-world decision—making. This course provides a system—
atic introduction to the practical use of data analysis and machine learning.
Topics include data analysis and machine learning fundamentals, tidy data pro-—
cessing, 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 AI techniques
in educational innovation, personalized learning analytics, and data—driven de-—
cision support

3. REAH
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2. BB
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1. Introduction to Data Analysis and Machine Learning

2. Tidy Data

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

5. Naive Bayes Classification

6. Measuring the Performance of a Classifier
7.Clustering

8.Decision Trees and Random Forests

9. Recommender Systems

10. Deep Learning
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Machine Learning, Machine Translation and Large Language Models
(LLM)

FRG . ABBE/ B RETALE

1. FBENEB

> Philipp Koehn

NHEL AT HHNRFLLHR

o Y EL oM AFETHEFTAEF L (CLSP) REEMF S
ANTE AT A (DSAD) & 7

® SitHLEEFFIELEE Moses FF&R#H

o HHEZFMWs (ACL) &+

® Artificial Intelligence Review % E FrT0 % 3] 7| 4 &=

o ERMEEFENS (IANT) REXLKEHE (2015)

Philipp Koehn #(#&ZIT B FFABH AL ¥ E, LETHEHESNEF T,
B TR RBER 077 SRR K T AN LR e EREFAEAB AT EZ DN,
KARENEBETEHE T M FTH. Koehn ZRIELHLT - ELLMAFITE I RF
Peit EALMF R A B R R, ANTETEZREST HSEFAEF O (CLSP) REERFEAT
B REFT T (DSAD) o B E T 2P AR BN : (HEHNEHIE) M (RN EHF)
FARA LT K ER.

TEFARFANF, Koehn #HFBEH T, A LXNTELITIERF LT EE Moses £
2011 FMMNZ BT BATEEZBNE LW ERE—F L, Y NE 2013 FRMKAR LK
Fo MYKETNBEHMED 2 (TAMD) REK, HT 2024 FLEWHIESTF 2 (ACL) 2
+. Wi, ELZAERBAEEREEZLE R, ©1F (Artificial Intelligence Review) #u

{ACM Transactions on Asian and Low-Resource Language Information Processing) ,
FRHALR MR ACL RAMEENEHEFFASW. FATENNFABRNTEAY,
Koehn ##& Z X X BEEF &I, FARERMEER ELRER, @F N FEZREK,
Philipp Koehn is recognized worldwide for his leading research in and applica-—

tions 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
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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

ARELAENBALERABWEIBEA, MLEFS . REFINEMER, 2R
EEAE. NBBMEEEANA, FANFIN Transformer £, KEZHEAEZOHE A,
FlEf, RELHFRATIERERK. EA. NELLFL MM EZIFAA, #E R
MEZGIAQNEES, FHNFEERATERBEANTENG, AEBHENNKZARATER, &
IR AR LN T B B e 52 I 19 FR A A
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 un-—
derstand the operating mechanisms of AI technologies, master corresponding tech—
nical tools, and cultivate their ability to solve real — world problems using Al
technologies.

3. WEAN

LALBFINTT: 2552 F
2.REF: RE. NHAERKES
3B FF A

4. BREEHE
RN T REAE R BT B A
6. Transformer 44 F|47
TEMER S RIEFEL

8. KEE M A 4 gLk

9. BAF

10. BYURR A : K. NBEAGHE L4

o1

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

Natural language processing

AR R A

Explain the application of artificial intelligence in key areas

20



CIEI #A4 %8 3 Rt b i
5 @B RARAT A

N g 'Ffr INNOVATION BEYOND BOUNDARIES
6. Transformer architecture analysis
7. Basic model and large language model
8. Big language model—driven intelligent body
9. Reinforcement learning

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

RE/\: (ATHERE: ANEREL T ENSFZIRE FWHE
A

Algorithms for Big Data

FRGE: A REF ]

David Woodruff
FHERBEAY HENRFLEHT

& FHEBEAFUENRLEHEK

UCB Simons Institute ZKIEFFTH 7 A
IBM Almaden #f % /0 FEH 7 A
STOC&PODS # /& TN & W & = b X £
KN E S T E AR F F 2 Presburger ¥

Woodruff # & £ UCB Simons Institute #I#ER ¥ T H 4| #E
FEREF. BHEAEWFRARR, #HFHKF 2020 £F4, "RAHTAEL; PODS 2020
F12010. STOC 2013 mEFAHREX L., FHILEZ MU KFHEH, FT 2021 FHEEF
NEEBRBAFELABETR. ZRARXTEBNS, BEENTBHAFTAAREE R 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

KEBRETHEEEARES A TEGTR PO OIER, MEER. ZEAXE /L
B HE, REHRAELEE. REREF . BETHRERAEHE XL ENG . RE
H—F FFAFNERNEFIEZHER SRR E RS THFE (GANs) , ZEREZEWHE
M4 (DNN) | BEHME L (CNN) | #)FAHE W% (RNN) LR EJE# (Transformer) %
FREMNEEG N, A EA T EHLAA R TR S .

BABRHRELERNEHEAN TR, FEBFEINEEGHER 2 5 “HETTE” AL
RGNk, BREFWARAAKESI N, AP EESEG R GEIT, BABrEifz
B IR SR (8] AR BN BE AT o
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This course explores the pivotal role of algorithms in the era of big data and
artificial intelligence. Starting with foundational topics such as game theory
and linear programming, it covers key algorithmic techniques including online
computation, multiplicative weights, gradient descent, and backpropagation. The
course transitions into machine learning and deep learning, introducing both
classical models and modern architectures like Generative Adversarial Networks
(GANs), Deep Neural Networks (DNNs), Convolutional Neural Networks (CNNs), Re-
current Neural Networks (RNNs), and Transformers. Special emphasis is placed on
practical applications in computer vision.

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

3. WEAN

1 AR 5t

2. LMEAK 5 Dk T i
JLELF I HREELE

4. FEREE SR 7%

5. PR ik B T FEALH

6. R ] 1% % 5 ik AR

T HLE S S A A A 2

8. KA Z | 4 5 &4 W 4

9. fEF A& W 4 5 Transformer 1 A

10. T EALA I 6 IF AR Ry ]

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 D

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

10. Deep Learning Applications in Computer Vision"
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Machine Learning for Computer Vision

FRFE: HHAME

1. FBENEB

Jens Rittscher
FEAY¥Y IRFLHHF

® FEAFAMEHTIBARINFMNEREEZREANKA TS
H®

® 4E K% Target Discovery X T AME G R A EE
® HEFAEALHKARFOREGEAR R/ FTEEE

o EEPHrENE T E AR

® 5| F B 4424 )k, h4E# 30, 110 5%k 55

Dr Jens Rittscher AHEMT HEFEARY, REMEF TRFRMPFEREEF TN
TR AEaHR. MEANEFZERF TREFLFHEK., FEAF Ludvig BEH KM
Wellcome ARZEFAFF KR, URFZERBERXFTOATALK. ENFEELR
Z®l, Jens EFETRABLFMEMATEARALNE, FEFELRARTF R RS
ZHAER/RNEEE, OFEHTENALEZRE.

Jens WAARABEEE T AR L ALFTNAONMAEZAF TN ET R RIEEMESF
B, BRI R E SRR I EGRENEEDN KRR ENBIENIE EF A EHPE,
T EEYESFREFBHARN, Jens T 25 5WMBEE. WA BT EAERE
BEEBRETEN T, 2019 F, 5HMAEE A LT Ground Truth Labs Ltd, ¥ H 52
BEWit R E R R FE B . BT, Jens ¥ 4E(F IEEE ISBI Steering Committee £
f&. B, fitZ EPSRC B EHERFE L) F ONIKAEEML, H 8 2021 FRWANEKE
EPSRC [E JT # A 6% o K181 /N

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.

A\

&

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. In addition to his research in the field of
biomedical imaging, Jens has worked extensively in the area of video surveillance,
the automatic annotation of video, and the understanding of volumetric seismic
data. He co—founded Ground Truth Labs Ltd to commercialize research in computa—
tional 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
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2. RENY

AR RFZN AT EHNNA (Computer Vision) WEMER . xBEFEEXEFIH
Fo FEKFIWwANEAGHAMTRIFEEXNER, EMATRENRE, FEEAR
BENRBESTBEAR. RERZNEZEGAESRERFIAREEFZENE . o
B 5 LR R AR,

RELEF TN BN E1T. BARRE LRI ENNRE E LW EF G0 F L
flo BIERHZELBRECMES, FARELZRETENAREEZNA TEZHAESH
B 7o

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 funda-
mentals of visual perception, and apply computational methods to analyze visual
data. Topics include image segmentation, feature extraction and registration,
object detection and classification, as well as deep learning architectures such
as convolutional neural networks (CNNs) and generative models

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

3. WEAR
HHENARAEEFNEEE
B gl
CEABREERE
B F S A
AR S 4%
CREFE SR e E A
o5 E A K
CREFIANER A
B 5 R ER

10. £ EFE G
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1. Introduction and background of computer vision

2. Image segmentation

3. Image Features and Alignment

4. Machine Learning Concepts

5.0bject Detection and Classification

6. Introduction to Deep Learning and Object Detection

7. Segmentation and Image Generation
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8. Advanced Topics in Deep Learning
9. Visual Motion and Tracking

10. Biomedical Image Analysis

RE+: (ATHE#: ARERE, SERABESERARE
.-

Algorithms for Modern Al

FRF W £ RA AL AEA

1. #BNA

Haifeng Xu

TmEAE HENRFHR

O JuE A% SIGMA R R LB F ik A
02020 FHEBLHFIHARE

2019 F /% ACM SIGecom B =i X ¥, #AEX
®the Games journal 4Fi% 4%

02022 4 IDFAL HELFF R A S WHAH 2 —
O B AL T FAEEITE &R

Haifeng Xu 2 Z fn & K ¥ HAM ¥ A B E R, ASNEREKEE L (SIGMA) 5=
BEMARKEMNEFINEFF, BFEHLREIRRITFIEE, URHEHEM ML
BERRkIr T, BEEHETENNEF I ITEZFF 4N EL R X, FHEME IOML,
EC. AAAL, LJCA ETA S WHAR TR AT AR FERSZ R

Mt T HRET £ KT, @4 AI2050 Early Career fellow. IJCAI Early Career
Spotlight. Google Faculty Research Award. ACM SIGecom Dissertation Award (ZE%
%) . TFAAMAS Distinguished Dissertation Award (ILE) UR Z M &EBXE; T
1R 2T 2 AP BB 3, B35 NSF.ARO.ONR.Schmidt Science #7 Google Research.

Haifeng Xu is an assistant professor in the Department of Computer Science at
UChicago, where he directs the Strategic Intelligence for Machine Agents (SIGMA)
lab . He studies the economics of data and machine learning, including designing
learning algorithms for multi-agent decision making and designing markets for
data and ML algorithms. Haifeng publishes regularly at leading machine learning
and computational economics conferences, and serves as area chair or senior
program committee for premier venues such as ICML, EC, AAAI, IJCA, etc.

His research has been recognized by multiple awards, including the AI2050 Early
Career fellow, IJCAI Early Career Spotlight, Google Faculty Research Award, ACM
SIGecom Dissertation Award (honorable mention), IFAAMAS Distinguished Disserta—
tion Award (runner—-up), and multiple best paper awards; his works have been
generously supported by varied agencies including NSF, ARO, ONR, Schmidt Science,
and Google Research.

2. RENY
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ARBELTETATEERIEFAREGL A NERAZF T EAMHR, FHEFEEME
REMHE PR GZATHRE, EARANT R GBS E TR RREE, FR, &
RMEBRERG. BRTRERLE, URBAFIEREZEREFHEA ., LaNd
BTN REEMESERFREBT. REMIT AL FETIHEE, LF £ AR
W P AR A T R

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

REANR
CHEAG B F

2. A0 E W 4%

3. R fE# fu AL T I
4. 2B RERAR

5. Markov 4 5% i 12

6. 3B AL 3] xE LLM 84 i A
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8

9
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LLM B9 R ] 7, AR 4k
R FERE R
CEEERAE R
10. AL F &8 TR H %

1. Background and Classic Machine Learning

.Deep Neural Networks

. Backpropagation and Stochastic Gradient Descent
.Multi-Agent System (adversarial search + game theory)
.Markov Decision Processes

.Reinforcement learning and application to LLMs

.Reasoning issue of LLMs, Chain of Thought

O N O O A~ W D

.Monte Carlo Tree Search
9. Language Model Agent Design

10. Market algorithms for Al platforms
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RET— AANTERGENEF: MBXIER HEENA)
Machine Learning in Biomedical Sciences and Bioengineering
FRNTE: NBF/ HEEHF

1. #BANA

James J. Choi
WEBEI¥K SMIELXEHF

® FEEI¥RLAFAMEYRL LR FAIEA

® = [F Zeta Surgical AMRHHLE A A E AT A

o FEEIXRAMEFTZGELIZIIE ATA

o YEFEEIFWEERAMEHARETE £H

® URHFEER FIFX (AT REFYSRE NI
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o UHHFEER V. FRAFWLEFALY S FEFFFLRBENYLELAZ

James J. Choi ¥ZACFAFEEIFMAMIBRNLEZHEZ, FNELFEEL
FREREFZHEELZVNIE AFTAMAFEREILFRLAF A AL R TR E L4
A, M EAA B A T RMEFARREF 772k, MR T w4 RAT IR m o il Bt g 58 08 1Y
A, NETERRERRF. RAFAREMIREEESFARBEERFRET 25N T,
IR L BUE Fr o & Z T

My EREEEMS., Bk, WE., ANFPREETERITAR, BLBEFHE, H
KRR R AN RN R T BB E A, James J. Chol HZEHMWHARAKBEE
ETEEMEFTE-FRAERETAUDHEA, WHAAMREURBERAREREF Y

James J. Choi, a professor at Imperial College London, heads the Doctoral Training
Program in Intelligent Medical Imaging. He leads research on minimally invasive
surgical devices and methods at the Non—Invasive Surgery and Bio—Examination
Laboratory

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

2. RENY

ZREWELRFIENEFMNFR A TR, AER ¥ 5EFEAZ R
RAFR, A¥ERENEFIWEMR, GELRE, BEMEENPIT. FENKF
BFEMGEY, LIIT R LA EF ] BR T R NERARIT 4, RITEHNEDEFFF
Y TR RFIRRE, RTALEF I MR ELEFIRNE R RENEFRLF £
REANLEF I —EME. TkEHFNAT.
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WA R, FAEKGYE TN W EFF A T RGN E R, 52 H LI EF

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

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

3. REAN
CATEREAT EZ K FRE
EEFISEREF
LR 5 # A E A
CEREENA

R W A S R E R
CEREFISEMEFES
CREATE P %

B E P %

9. B 102 W 4%

10. Transformer & & £ 4| 7 #fr

—_

O N O O B~ W DN

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

2. Supervised vs. Unsupervised Learning: Understand key differences and appropri-—
ate use cases.

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

4. Multivariable Regression: Design complex models for advanced tasks

5. Neural Networks: Build upon regression concepts to create networks for sophis—
ticated applications.

6. Unsupervised Learning: Analyse and model unlabelled data.

28



\ CIEI#4 %8 G imst ¥ it
o DirhhAlinA T A

INNOVATION BEYOND BOUNDARIES

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

8. Convolutional Neural Networks (CNNs): Work with image data in machine learning.

9. Recurrent Neural Networks (RNNs): Handle sequential data with temporal rela—
tionships.

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

RETZ: (ATHEREEEF: RARKAL FHEAN KM E
B A B )

Optimal Control and Planning via Dynamic Programming and Rein-
forcement Learning

FRNM: EEY/RGETRE
1. %ﬁﬁ%

v Peter Zhang
TAEBRAY TEFHR

o FTHEBEAFXAMFREERRE A HAKKIFRHK
o REREEIF¥FRIEAGEL
o A eRRMEELTA

® (T INFORMS (EffzZ&F5E8E¥ %) | xBHFW 2.
. XEZFMELR
® ¥ (Journal of Mechanical Design) & H|T| X £ X &E

Peter Zhang HZX R FHEBEAY T RFRABERE, WELZEFMEERARER
THFHEE RARES L AFHRBT IEMFRAMFF IO LFM, FEREE
THREAT IRAGELFM, XA BENFARARHEFITTT B za.

KRB ANBERE T ERUERRA AR LR, &, ERUREMHLEARAR
GEB . wERRRRAREFARFET 2P, LELFAER T EIE L F W
M. KEARFAFLZTERNBEA, RraFEumEe R hs, K2R F 5 b0
BEMER TR, RE5H IR I BE R SR 0 A fue B R

Wb, T RT BARRBNEEENSE, AT ITHERAFTERNE TR HE, X
EHENETETARAFTAENENL, FHEREEFEEEF S (INFORMS) | £EHKF
We., FEZFHLHE R, KARPBRSEFARRMAIE, THRA B CHHARTATFR
Efr & /7, M7 (Journal of Mechanical Design) &4 ¥ KHF| F X R X E, BER
THETENAF. AZEG. WEFS . BUFIFTRNEEEE, KAXNEER
RAECFEEFAEBREAFT REFROHAF IS T, UL ENFALSE . QIFTAH
FHEMFENIN, RETFEFREFN ZEEEF R¥FR, KEFRIRERHIR,
FHERAFAENCIFBEMTEREN, AFENARRLLEER T BRI En,

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
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information systems management. Professor Zhang's academic foundation was estab-
lished 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 ap—
plications across various domains, including supply chain, transportation, health,
and other socio-technical systems. His scholarly work has not only made a sig—
nificant impact within the academic community but also demonstrated tangible
value in real-world applications. Professor Zhang holds several patents, includ-
ing 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 inno-—
vative contribution to the field of supply chain management. As a member of the
Institute for Operations Research and the Management Sciences (INFORMS), the
American Mathematical Society, and the American Economic Association, Professor
Zhang actively engages in academic exchanges and collaborations, continuously
enhancing his research capabilities and international influence

His publications in renowned academic journals such as the "Journal of Mechanical
Design" showcase his profound expertise in computer science, artificial intel-
ligence, machine learning, and reinforcement learning. Among his many accom—
plishments, 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

MEALE#S B ARNREL R, @A AEER N 77 ELZNE R TN RMT
EHREAX], ERANBEAFESERARTBNEEAR T H. KRRERAN DA SRR
(Dynamic Programming, DP) 5% 3 (Reinforcement Learning, RL) &ML EH 5
MR FHELEMENFLER. REAFSRANEESENR L, EANHEETER W
AR, TEAFI REURBUFINZCEE, aFN/REFE,. REEAREEL. BE
BBARM Q FIE,

FE¥FIwAARABEEABEANSEERAT HAREEK, FEBRKEESF AL
(Exploration - Exploitation) #J-F#HL#Hl. RAELAF R EBMF I ENEALESR . B
CAXEERERRFHNEITAA, BHFEARTNELI I ELHANARAANEL,

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

Q-Learning

Function Approximation in Reinforcement Learning

Applications in Robotics

RETZ: (MHBIREANRE: ATERBIHN X A/ &
B it)

Interaction Design Foundations
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1.
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Lorie Loeb
ERFHFRHR TENHE
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Lorie Loeb # & R F M FRITENAF ROARE HK, HFZATE £, DALL
TIE B A AR ARPATERE, B o FEEARF QR IUTHETEWEKACBASHE ARG
HEEFCHHR. AT AAARFEFEEN TV FLF A, AETHEFRERZHE K
FHRBLIRFEEZAGEEY, CAHEBAF, AARFRZEGRITFREHR, AR
ATFTANKE, UL/UX B, HET AR T T EAERETENEFFR. Lorie Loeb
BEFLZNEZRBFEELS (NSF) AxEERIA#HAR (NI FHWEFHITE, %
HKERHRFHEL NOWIT AR SR EE L TR, A BT R ARG R ITHEIFTLE, Y HF.
AV Fr L KRB R T BT .

Professor Lorie Loeb is a Research Professor in the Department of Computer
Science at Dartmouth College, Director of the Digital Arts Program, Co—founder
and Executive Director of the DALI Lab, and Co—founder of the Human—Centered
Design minor. She also serves as an Affiliated Faculty member at the Center for
Technology and Behavioral Health. Professor Loeb holds a BA in Film and Television
from New York University and pursued further studies in art and film at Hunter
College and the University of Colorado Boulder. She has taught at Stanford
University, New York University, and the Rhode Island School of Design. Her
current research focuses on human—computer interaction (HCI), UI/UX design, data
visualization, and the application of digital tools in healthcare. Professor
Loeb has led numerous interdisciplinary projects funded by the National Science
Foundation (NSF) and the National Institutes of Health (NIH). She has received
prestigious awards such as the Fulbright Scholar Award and the NCWIT Undergrad-
uate Research Mentor Award. Through her innovative work in technology and design,
Professor Loeb has made a profound impact on education, healthcare, and sustain—
able development.

2. REAE

AMKE (HCD) EFFAKE T EA R G 2 18 w8 B R A6 (. F P&
BUORANREN N ERTE, MWETHF EER " ERARN XN EERER.,
AR EAF PARBRERAT B AECIE TR P TG, DRRA P s nnE . &
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Human—Computer Interaction (HCI) is the field that studies how humans and com—
puter systems communicate and cooperate effectively. User experience (UX) is an
important aspect of human—computer interaction that focuses on the overall ex-—
perience that users feel when using a product or system. Human—computer inter—
action and user experience are designed to create a user—friendly environment to
ensure that users can easily understand, operate, and get the information or
functionality they need from the system. In the context of modern technology,
human—computer interaction and user experience have become crucial factors in
the design and development process, and have become one of the key factors for
the success of enterprises in the information age.

This course provides a comprehensive introduction to the fundamental principles,
research methods, and cutting—edge applications of Human—Computer Interaction
(HCI). The curriculum covers user perception and cognitive mechanisms, cognitive
models and their application in design; explores various interaction technologies
and paradigms, including touch, voice, gesture interactions, as well as virtual
and augmented reality; delves into the principles of software interface design
and usability testing methods; and equips students with core techniques for
information visualization and presenting complex data. Through rapid prototyping,
the course compares the advantages and disadvantages of low—fidelity and high-
fidelity prototypes and guides students in creating interactive prototypes. Ad-
ditionally, it offers an in—depth introduction to Figma tools and digital design
principles, studies interactive storytelling cases, and examines the applications
of 3D modeling in AR/VR and future interaction trends. Combining theoretical
knowledge with practical exercises, students will enhance their user experience
design skills, innovative thinking, and industry adaptability through case stud-—
ies and project-based learning, laying a solid foundation for research and prac-—
tice in the HCI field

3. WREAR
1. AHLZE B E A
2. R 5\ 4

3. N FAE A

4 ZEHFEAEHRX

5. (M R G FHE Rt
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7. b R AR
8.Figma ¥k Fi%it B 5H A
9. AL B F R Z 3 (AR/VR)
10. AR EZPIHR

33



\ CIEI¥@4 58 & LRMAMTH
BRI AT R A

INNOVATION BEYOND BOUNDARIES

1. Introduction to Human—Computer Interaction
Perception and Cognition

Cognitive Models

Interaction Technologies and Paradigms

Interface Design for Software Systems
Information Visualization Based on User Behavior

Rapid Prototyping

N e e W

Figma and Digital Design Principles and Techniques
3D Modeling in Human—Computer Interaction (AR/VR)

10. Case Study of HCI

RETW: (MWRIBEHBIR: Sah&HRES T EFNRK
)

Motion Structures: Deployable Assemblies of Mechanisms

FRIT W FTRITEAN/ EE A E SN

1. #BNA

Zhong You
FEA¥ IRRN¥LLHF

FEARFEBRFRK L

Ik 1F 2000 FEBAT R E

Y% Science X AME T

ASME Journal of Mechanisms and Robotics &l £ %

® FLFf ik E ¥4 Financial Times, Nature, Burika F#f#

Zhong You I A G LR BAFMAEBIA¥FBEIRAFF LA L F M., B
ERmNT SIMAE, HRGET IRAEEFE, ARMALAFHRITAEN., LG
BEESIMAFEEARR, TREFRENHNAR ERAFEAFIRMNF RAHZZA,
Zhong —EH S| A ¥ T ZE(E EPSRC MAFA A . HEREFEAFEEMRF R L.
ASME Journal of Mechanisms and Robotics &|=E %,

YT 2000 FRBEMAT RS LE, HEXL Science REAM T oI AT & E
¥ £ Financial Times, Nature, Eurika & TRAHF| E#RE, MR LEHEF S
HREREEARRE KT ERF LALLM XERFHER.

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

fEH—F TSN TS M AR, B AN R Y T ARSI, FI T
ARAWAEH . EMEMELEY, THAETRAEN, TENR. EffPtALE
o, WBHEATE R, THE. THERTEHLEH, EHEHECRNER, FAESR
RFAEEEMAN. BTAE, EARERNINSEH—HE4 LR, UEAREF AL P
EHEHTEFAM,

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

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

3. REAH

2 M AL

BN

FEE &
FEIEHEME R F4ERET
B R = D o A A
= %I oy 45 A 0 LR
MBI ER = R BRI
Z V] R TT 45 A Y R
FrREN

PR E ARt 5 R A

[u—

© 0 N o ok W

h‘
e

1. Structure Mechanism
2. Motion Structures

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

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

Origami structures

10. Origami structure design and applications

RETH: (WRIBSEWHIE: NARFEAGRITEEHES
5 B A

Machine Component Design

FRAE: FHIAE

1. HENH

Diana Haidar
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‘ Diana Haidar HZAEMT FHNEEEAY, HEEIEFRK
Mk TEL G %%, HMSFHNEELS A STE Maker Ecosystem. M 4h, Diana & F
WEMEEKF TechSpark HIRER 2R/ HFLE. XEIRHFANSZ R, ELHES
NERFER2WBRSE, URNHFACFHHEER, HEAFEZ T STEM 4k
A RBHET EETER,. Diana WA R 7 M & 3D ITEH . SR ITAE. TR, FELH
RFRGRBAREGMNKEAME, URSEEFRIARETHME, Hibiikit. #lEfy
BT A BRI &R T X S gk e AR B AR

Diana Haidar is a professor of Carnegie Mellon University in the Department of
Mechanical Engineering and leads efforts in the new Maker Ecosystem. Her research
interests encompass 3D printing, mechanical engineering, and engineering design,
with a particular focus on developing both metal and polymer nanocomposites for
advanced performance in extreme environments. To achieve this, she design, fab-—

ricate, and build various custom testing equipment for these unique materials

In instructing undergraduate and graduate student teams to make their own ma-—
chinery, she developed a passion for using maker space resources to bring more
hands—on design experiences to the classroom.

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

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

3. REAH

L Fib: MRIE RN

2. AMUMRESMR: dEEh. Hh. REEE. MK

3. B Aifrha: HMEE. EE. EE. O, BF
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5. ##: REM. BEE. BEE. HEA
6. MH®E: 2B, TH. ME. AM
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8. ZEWIK A AL

9. F 4 B A HA A

10. #FAHARE

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 mate—
rials

8. Assemblies - links, bearings, shafts
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9. Joinery - fasteners, couplers, welds, adhesives

10. New Powertrain Technology - vehicle automation and electrification"

RETN: (BLBEDWAIER. HEF¥ESEIAE)

Brain/Machine Interfaces: Artificial Intelligence, Signals, & Circuits
FRIH:. EEANE/NTEE

1. #BNA

Neal Bangerter
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Neal Bangerter joined Imperial in February 2018 as Associate Professor of Bio-—
engineering, 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
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Asset Management in London as their Artificial Intelligence expert, and is af-
filiated 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 in—
clude 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 Re-—
search, University of Utah, Brigham Young University, Kings College London, and
Siemens Healthcare

2. RENY

ERERF, FAEEHIIWMAE DT (Brain/Machine Interfaces) 4, #¥3J AL
e (AD FHLEFS ML WA EHFRNMEZAMETHGES. RETAHHBEZIAR
58T MMAAKRENEMBA, MERNFRITEEATER. LEFIRETAET &
WA H B RNERKREARMAET. LRRERNBF BB ZABFNEREA,
AafE: ETRAEN]. MNBEOFMATIERBEAEMATIE., e FEE. KT
FEEREE,

o, FAXEFEI AMERERGNEARRE, TREZZG WA R EETAERA
WRR oz RS PR ERE. MiE, REVEFMNED F ¥ RNLHHEA, € F&
AR A (BEG i B . EMG AL L MEG fisi 8 I LA R T AR H 77 ) 5 FE AR E A (ECoG
FREE) ; BAREA HEARENEZS) . EREHLHF, RAEEEHEH T HM T
ERAWEGEESNEMATIER/NBEFIFERESETAE T, &E, REFBLEMILE
DB AR ERFTNA, NAXEERENEEREN 2 AT E.

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

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

3. REAH

X AL O MR
ANIEEGNEFS I
RNEDFHESLEIRR
WAL O e e 2 AL F A2 8

AL DS RN T a5 H8%
ETRESREWMANEE D KR
AT B rALEE o #A
TR, BB SRR
AR R 5 1F 518 X
WD ARREG AT M 1ER

[u—

e L

FA
e

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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RE+TL: (BFIE: ZFEREBNEITHREELA)
Introduction to Very Large Scale Integration

NG e TE

1. #HBN4

Ya-Hong Xie
mMNAZEBILR HRANEEIRL HHRK

® JUREREMEMFMTEARIANEAAR

® B 587 TREIFth« IEEE B2 R

® 2012 5 EERELEL 2 AKEE

® XENFUARNEAXAAXREREE

® EE AT RK 2B KBTI FI R F R

® MAaxELAFHE. BAMTEFERH 38 ZMEA

Ya-Hong Xie ##Z Z M AF R MK (UCLA) MERFEIRANE GHEZ, #HE
EARHEFE £/FUCLA R X E #FiEAH K LW AFZ —,Samueli TAEFFTAE 2022 £ U. S.
News L FATLAETEFRKE 16 L, AITAFF 8 L.

AR BEEETIE, BA TR, HETH¥. BRAYEY . FREMEREES
E4R. Xie IR A KT 190 £ BHE A E, #F4 38 M= EHEL A f £ TE £ F, 2012 4,
HHEELH LA G REXLELNARE, ZETHLRTMARFRITE, FHELH 5T
EN/REBEEHRBAE, 1EAH IEEE 2+, Xie B Y HE4S = #F4H4 [EEE BT 24 ¥ 48
FHEERS TR, EEERZRAREANELEALAHZ —,

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 cir-—
cuit 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

KRBAGNAMETFFEERBENERTE, H B EEM AN BT S B3
REREHBZITEREN T EDNRER. RENEFTEREEBBMANTF, BFENEXT
AT . pn 455 MOS B A B 454 . LLF MOSFET B9 TIENLEE, 2 A B2 &k mEis e T
CHRAE, FTMEEERNNIEARRR AR ARES PR ER TR,
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EHFEEI S, RENBA/RREE OM0S EE B Rit, FHFEET ANWEEMH
AEEG WA GTEER. &F, REFRTFERNRES BN TE, AEl5e
BN R P R A E SR, RRBAFIEFIAE, fdF R 5hiLE
B F BT T B s 2.

This course provides a systematic introduction to the fundamentals of microelec—
tronics and integrated circuits, guiding students through the complete knowledge
framework from basic charge and circuit concepts to modern IC design and fabri-
cation. 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 elec—
tronic engineering, microelectronic design, and hardware for brain - machine in-—
terfaces.

3. REAH
LT, BB A

2. BRI (I0) AJ; JATHI SR i ¥ 4
.EAME,; AMEF KRG IMEF TR
4.pn Z&F0 MOS A%

5. MOSFET: pn £5+M0S = % %

6. &R EEBHETZRAE

7. J V1 AR B AR S5 A R e B T KR
8. A R R K

9. CMOS H.

10. M\ B [ A0 o 2000 ) BB 5 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
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4. pn junction & MOS capacitor: construction, charge distribution, I-V; the
difference between MOS and MOM capacitors: the density of states;

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

6. Integrated circuit fabrication process flow: key process modules: the in-—
volvement 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;

RET/ (B F IR MR 5T ANES R % &R R RH)
Wireless Communications System Design

FMTH: BRTARGS

1. #HB|NA

Danijela Cabric
MMAFREYILR BFIRELHT

o MAFRMILRERBMEARRETEEZHF

® 2018-2019 IEEE Com Soc 3 [E A Fu e F T2t & 38 4T 4,
® [ [EEE M& 5 5z & AT 8] = %%

® X L E 4% B MaxLinear 2\ 3 H &AL 5

Danijela Cabric Z®EEMMNAFELI S RKRETFEITENTE RN HZ . #T 2001
EREMMNAZELI S ROEFILEL WAL, BEET 2007 F35% &N AF1HTA
ARMETF IR EVHELFA, AR THRELLERE RAR T, TLAEEHNNEF,
REZ25WEMT, RARTEMRGEX LA BHELE, 2020 4, Cabric #IXHHL
“XE AR I RY 0 e A n T 4k B R 4t B BE 90 e ST R B TR T 2 i HL S fn B F TAZ U 4 (IEEE)
B+, HRAFARIE L BT, EMRFABT LKL XHETFEHHA T Ko

Danijela 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
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of spectrum sensing and cognitive radio systems." Her academic achievements are
internationally renowned, with an astounding total citation count of 20,000

2. RENY

REVEAN B —MHE LM THLLER RA R 7 &, Ao AT ik ey A B 2 L
BRI B EAEE., FENBEFI LR EFEEAETAEN AR, LA
B A6 U 0 i Bk R R T RS- & Bt s R R E T OFDM, ¥ 4R 2 RAM IR
LB RITURTED RN HEE A, BRFA(TEARAFTAFTEANTE RS, BF
26 Z| 66 M % . WiFi fudpBk .

The course will focus on a top—down approach to the design of wireless communi-
cation 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

L #FREE: G550, KBk Esy
CREESAE: ER/ MR, ST/ AN
A fEEEE, BETME

. Z 8RS (OFDMD
MEEA. B, B E

. H K& MIMO
KRB, KRS WA ST

. TS A R = AL

9. AT B WERF . WiFi. EEHER
10. AT | 56 #F fn 2 K P&

o =N O O B~ W DN

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

S S T S R

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

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

RET/: (RBREGHFE: “HReP” REBEAGRXERERSA
AR T

Low-carbon Technology and Future Energy Systems

FRF W BIERG/ AR

1. HBNE

=y Aidong Yang

LEAF AHHER

|\ OFEARFBMMERF R TEMF AL AT

= OEEA¥RAZIRNAFTAFA

T OFEAFEMMERFRFIAZRLRRAEELAALR
~ ONERC HEHR/NHEFHR R
02017-2021“BH K EABEHEFREE AR S WARA

Aidong Yang ##% T 2014 £/ N\ A%, HEBMRP LR
FRMIBRFREAGHYR, ANTETFEZAFZAGIENFARNATA. ZRERET
REBTAFAFTIELY, T1997 #HB/ELF, EMNFERFZR, Yang HIXE
FEAFNFERIBIRANGRHIT. ¥ EFERFR. BHHTLAMNIAF, THEL
VA%, AR RAFELEXFANMNEEREL FHAR TIE,

Yang #RMT R LMET T &A%/ £ W E LRI % R GMRBTER TR, UK
RRBR R G TR X BT RERE, TS RENT L, HAR, A%
MLERERE A TH: AMFRIR, & H-tIE-A% R R RS HEA, Yang HIFIE
GESTFEHSUABALRAET HHHFRAHERBE R ER L.

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 Univer—
sity 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 Univer-—
sity 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 cur-—
rently active in three areas: biological systems engineering, food—energy—water
nexus, and negative emission technology. Professor Yang served as the conference
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leader for five consecutive years, organizing the International Conference on
"Removing Greenhouse Gases by Improving Climate Conditions."

2. RENY

AR T A K B BT\ e oy = B IR E AR RBh K, SN A T IR A T RF Bk
FRMAZ IR k. REFEETHFEE, FEAHEHE GTENRE) FEMRL.
ERAFAT, FEFAINLFIMARRBNRREMITEELA, CENF. £WLF W
EWIRBLE) A (g, R ) ARG iR, RENZBEZRE Z, BEARE
MAERFTIE, AR TEMLFE TE,

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

3. WEANR

L RBEEFEN: RERASRE

2. RERHEBMEERA

3. BAUFARAAGE AR

4. BAZFHN: REEERARE M E
5. BRI fu e R

6. A RE IR AR MR A

7. HmER. HESHHA

8. AKBFEARZL: WHANEELMLL
9. RERFERG: HHENEEEY
10. BMARAG: BHEFEFRERR

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

e A A

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

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

REZ+: GRRAF: TARNEREE AR ETHEEERL)

Water Treatment and Sustainable System for Water Resource Recov-
ery

FRAH: AEMAF

1. #BANA

Joe Moore
FHREEEAY TASHKEIRHER

O FHEMEAFEIARAENRETRF AR

O XENFFLE 252 BeE2VNENFLahRE
: X EHERM¥REIRKMFELE IR AME

Al o xEHEXMFLEL LML LRE

i [" /_.4 ,Jé Joe Dallas Moore -+ F 2006 4 3k 15 Wabash %2 & 41 % (3£ )

FEFA, FE 2012 FR 2017 FoRREFAEBREAF A (BFE) TR LAEL
Fh. MNF R EERERAEDFPRBEANZ LR, LEZGRA T X6 Y B 507
W . Moore W EHIRI 7 T ik &6 6 T M M F MK BB, B m WA 2 & B2 T & A fr
FR BT BARRAT A Fu R IR R (3 B, A R AR B AL B 77 T - Moore 18 £ B9 % % A8 &L 45
HEIRE. WABAETEFRIRA.

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

in 2006 and his M.S. and Ph.D. in Civil (and environmental) Engineering from
Carnegie Mellon University in 2012 and 2017, respectively. His research focuses

on the interaction of microbes and nanotechnology, particularly the effects of
nanoparticles on microbial communities. Dr Moore's approach combines environmen—
tal microbiology and nanotechnology. His current research focuses on the devel—
opment and application of new technologies to assess and solve environmental
problems, particularly in water and waste treatment. Dr. Moore's research inter-
ests include environmental engineering, the use of nanotechnology in the envi-—
ronment, and the mechanisms by which microbial communities respond.

2. REAE

WA ER, BT RMAELKE A, BN 2K E N BRFERNE R, E9%.
BaEURAMEHFRAULGR., TR EghERa, ) 2N THRTS T ARLHE,
EBAR. IRBAEERBATEIEANKE, AKGRIEETET FNER, SIE
B BESBEEA. AMEREVEIZNER, WEFKE RALEN L. TAEFEEHE
% A V] BE o
How to efficiently, economically and environmentally friendly treat various types
of waste water has become an urgent problem to be solved worldwide. Biological

method, membrane method and other high—tech are widely used in urban and indus-—
trial water treatment due to their advantages of high efficiency, energy saving
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and automation. The development of high and new technologies such as biotechnol-

ogy, nanotechnology and information technology has opened up new ways for water

pollution control. "

3. REAH
HALFE . AR
R KA
it Ao BB A
AL A

R 530 g
Bk AR
B AL
T RAL TR 5
A
H e A

—_

© © N ook W
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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

P N e e W

Sludge Treatment and Recycling
9. Biotech applications

10. Other Advanced Technologies

REZ+—: (MHBEEREMRS: AFRESERRAETR
MREEA 5 P dR)

Materials and Energy Storage: Why Materials Matter

FR I RAE

L. #BENE
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Julia R. Greer
MNBEIH¥E ARRE. AFPEZFIEZHF

o JnMNEILKNI ZBREHREA

®  H/E AMPM-FH# K (2019)

® LHNE -fA#IFE (Vannevar Bush Faculty Fellow)

° (Extreme Mechanics Letters) ¢ Nano Letters) &|F%

AR AT L B A 3 = 22 2] AR R MR FHR, TTRAMAKBMA B EH & 5
BRI, FRRFAREAF., BUF. . EURAETFEREMH RS, HE RS K
WM AR B R R

Julia R. Greer Z & H# 7 & & AMRM-F 4 X (2019) , HEXTHEER-AMH#HFL
(2016) B CNN By 20/20 1,2 (2016) o B % R R EH E T¥ T (Technology Review)
(2015) A T+ AKBMEER AZ —, % (Fast Company) ¥F H“100 fr fi KL 6:& 7 A4z —,

H PR ZFBIZT ALK T ETM” (2014) , HHFET LTIV LT Kavli (2014) .

Nano Letters. SES 2 TMS (2013) ; NASA. = [EAHL#k L% (ASME, 2012) . KA
MR (2012) . BEIREES (DOE, 2011) . DARPA (2009) LLE 3% AiF#H TR-35 (2008) .

B 2007 SFREMLmMNETFE#HK, FR4E (Extreme Mechanics Letters) #1 { Nano
Letters) HAF|& £% .

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 addi-
tive manufacturing. They have systematically studied the mechanical, electro—
chemical, electromechanical, biochemical, and photonic properties of these ma-—
terials 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 Engi-
neering 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. RENY

PRI TRA MM L L, BRAK, EREA R, #FREMITRI A

W%, UEAGERENER., FRBRRTRAT LS REF NN LR FES

HRAT . R RA E R RA WK, MEM BB E AN FER, R LR
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THMMBARY FOFEEMAN AR EFHIEFHER. REUEE TRAMES
A EEEG, ERAMMNEN IR X RURM N A TR TENE, HEEM
B, REVR S E AR K IRAZE E A,

Materials science is dedicated to enhancing the safety of batteries, reducing
costs, extending their lifespan, and seeking more environmentally friendly ma—
terial solutions, in order to promote the widespread adoption of green energy.
This course focuses on the fundamental principles and material behaviors of
batteries and energy storage materials. Starting from the basic concepts of
materials science, the course introduces the basic mechanical properties of
materials and applies this knowledge to battery material systems. It helps stu-—
dents understand the role of materials in the energy storage process. The course
mainly uses lithium—ion batteries and solid-state batteries as case studies,
emphasizing the relationship between material structure and performance as well
as the battery working mechanism from a material perspective, laying the foun-—
dation for subsequent courses related to materials, energy, or batteries

3. WERK
CBEEEEOR B ADRAE AL A TR R A
AR A
B S — A AR A
B TER

(TERE

B A
CEE T A

B A

9. B AR A F

10. Bt R G SRR 2

[u—

(IS T NS N N U

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

0 N o> o A W DN

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

10. Battery Systems and Materials Outlook
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2. BR%

RE—: (£W%¥: MAREREFRHERRFHL TENE
B

Molecular Biology of Memory and Memory Diseases

FRFTH: T ERE/MERF

1. HENH

Samuel Kunes

BHAFE SFESEREMFLHHR

LB AFHAEAYFFMNRELZ A 4E M

0L MAFANMNFRREREI 1

®Pew EMEFMNFELFETEREE

® Damon Runyon-Walter Winchell #£4 2 EWMRK 4 HKEH

® Sk EA| R H k- Fe T k" (60/726, 318) 26,318
- Samuel Kunes #HIX E%BHAF A FEHEENFLEHK.

T 1988 FHRVTHRAEE I ¥R, RAEREFHELFML. HXE WAL CERANT £

G eefe A B, XANTEWEWERE XD REILER TR, 7 — TR R EFR

THERMTERNEGREZAERIAE KN, U= ETIZHAERAN . ZRIFA

BB G BT, EEMFABREMNE T £ F, BESANNRFAHR LR B SOHIA —TE

. FHITIC R a-F0 % (FF 5. 60/726,318) . # 4% L ¥ %43 ¢ Damon Runyon-Walter

Winchell £4 44 A4H A HFAUNECLF4LHWERE (Kunes Laboratory) .

Samuel Kunes is a Professor of Molecular and Cellular Biology at Harvard Univer—
sity. 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

1B1Z (Memory) & AKXRAMMZ O —, WEMKRINNER A B L, B
Y ANKKFCIE Gl RKFBRE R, T 2Bl k= B RINE. AtLehfEF,
W EMEBNERFRE—— TR X EEREFEFR—— N EFHEF R REE
RE#ELT—R, EAREF, RNEHRT 0107 2—FH—H 22T, ARIFTF
S EFITIT, URARMe A RICIRE ST ML, H2EIERL?

AT H T B RATE oy T EAT K, T = AR 250 09 | Bt 82 Bl — /N8 FL AR AE
—BEAHNER, RE-MHENES (R, TZRTUERKREY, LTRERER) .
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KNI ARE 2 FEEANEMERX, BB FEARN “HEER” &, HEEBENRT
— LHEZERM (AW E T BWMER) A—42 e EnZ B@ER TN, ATKE
KA BBETH, FL L, ETHEANMRANIUTEERAH AT B AN ATLERHE
FWELERM, AREFUERENAAFZ LT, RINTENARA > FEHRENF
HEaaiR NF, BEERITHEL T B M (neural plasticity) WiHtA, UXEEEZLBEA
J0 46 4 o B ALE, BRATAZ B9 £ A R

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

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

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

3. REAH

L BT B AT A = X
CETT, R bt 2 E B
B 5 A

Rl E Bk

.Hebbian # i, ¥ # %

- B W] B B AL
CTILH T EMF

BN RITIZ 5 A TR IO &
CREWERE, THREXZE
10. B RATAZ; PR G BRI

2
3
4
5
6
7
8
9

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

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

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

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

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

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

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: (ELEWFE:. HEFR. EFRAELN)
Chemistry and Biology of Drug Discovery, Production, and Action
ERA . AMNE

1. #E|NA

Jason Sello
MMNAZEHSE LR/ FEAAY XEHF

® T K FNF RHK
® mMNAFIH& L RAYHFLHHK
O LHEAHAFUNFRRERREF G A NEER
02010 F (HHILEGAEMD FHF) 2R TFETAREEZEMRA
TdEA
@ EEANFFL, xEMAENFLEFLLA

o EHFEHERMFELLTRLEME

Jason Sello Z M A¥IHA L4 (UCSF) #Mtt¥ 2 # 7. AR ZAPATER S
K. Sello Mt AELRRAREEASR, tERERBERMER I AT AT HRANTY
WA R EE R &G R R LA RE R HE AR,

Jason Sello LHEMEMAAFMAFHTZ . WHH R XBEAET LH W6 BRI iERHE
ERAF 6 KPR BERLERHAFRBAFRIFM, FERGELFRE
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BRELERAR. AR RRE L RHFEE, aF=EHERXFFE 44 (NSF) "CAREER % "
FElL Lilly"®&BhE %",

MR ER R REEMBFRS L, ARRACHET LD TRIKRE LY A EA
W0 B REE S, DB TIET A 2R R R B RADKEIR . Sello HIR I FH A
B9 TR 3RAR 2012 £ o b IR0 R H1 RV A 55 £

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

Dr. Jason Sello is a professor of chemistry at Brown University. His research
interests include the development of new synthetic methodologies and their ap-—
plication 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. RENY

BINREXEZNAYBEREFT . MEFWEXE-—FUENT £ T, RILK
WER —MHEMHEK. TELFTRTEEEATFHATHEGH, EEMKHAUK—
EHATENRE., EMHATEF . EFLRFLNNEFLI - EERAFTELTNREY
Yo KRB EEREUFEANFZENERR . RREGREMFMEYN) ZEA, KR
BEEENT/ RUFRFFENFEAAUFERNF ERF T EMFERBS; £
FRPILENFEFF I MFNEABRS. EARET, RO USHRER AG, R
ERUMEEMUE . 2 TENF . BRENFEREFHNAZL, RREMAMNEE, &
REFEER,

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, bio—
technology, 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 chem-
istry background will gain an understanding of fundamental biological concepts,
while students with a strong biology background will learn essential chemical
principles.
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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 inter—
sect in the development of modern medicine.

3. WEAN

T R R A B AR A

2. B R MR E R BATE: KA HKE
3. AENEH A 2 3 BB E MR A AL
4ABEFROMEBEEE A AEAE T

5. A BEFZIERNLA L FE RN HALH

6. BAER; THAE: BREARE; AR LK
7

8

9

—_

CBARBNRRE BATHE RIS K
AR B AR £ KB R BEBREN £ B G T RE IR
CEMUFRREE: UERNAEFRE

10 #F TR AP CafLAE R RET A

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 tuber-—
culosis. 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 elu-—
cidation 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 Func-—
tions
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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 aminogly-—
cosides.

10. The use of genetic engineering to produce known antibiotics and derivatives
thereof.

REZ: (&H%: ETTHRRREAWERKRFNEER)

Molecular and cellular biology in development and diseases
ERGE: REEWE [ HREWY

1. FBENB

Aziz Aboobaker
FEAFE EMFRAAHER

® SFERAFEBRWEIAFERK
o FERA¥EFAUEBERLEEE
®  iE A BBSRC DTP (H¥ A AMA L3I TE)
THEE R4
& REBRE¥F¥LLERALRRAREFEER
® A4 SCI #AF| (PloS Genetics) Bl E%
R e B IFEAXIMFRLH KT

J I e U HEEMEAEES (RCUK) (¥4
Aziz Aboobaker AL FAEMF T A ¥ FRFAHEI _+FNFARFARE .
LY TFTETERFHM. S SHBENFHRT, EAREAE, LHEELHE Hox
EHEFEFE RNAL 7 EA R TE T AEE . Aziz Aboobaker # % ¥ % 2016-2019 4
M FEAFBEMBERAFERKEFEZRFNMFRLE SR, AAEFERFAY
FRAWUR S EHAF L F R B, M2 £ P R E 4 H SCT #F| (PloS Ge-
netics) BIEHZ —, Aziz Aboobaker % H Bl WA KR £ E K iE oW 4 F 4 WL R HEsh iz 42
WTHBURREAE, TARESEEMEEXLH R Z BN L HIKE ST 6.

Aziz Aboobaker, with over twenty years of research experience in molecular bi-
ology 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. RENY

ZIREWNERRZRANRT EMF RIS, RN THFEN S TENF. BEF, X
HENFUREMEFFRANER. B%, FEBLT T o T EWF a5 R 0%
M|, #° DNA 2| RNA 2| & g e M & k2. Hk, REERANFITREFHELREE,
BEERSREN AR, Uy FTREFMEFAFWERAL . KT ENFH L BN B3
VIR B THERER, RELT AN S HME,
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o, REMENFARFN S TEM, ERREREERFMEE. &G, FEEE
BB AR ATk, AEETNFHFRERARE T &, AFERBEAELEY
EXRATBEEER - S, BF I XRANE, ¥ a4 RS Mk 5 7 # A0SR
R FRETRE AT, AR RN 4 B B0 SR R U R & R 3 R st A

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

Additionally, the course will extensively examine the molecular basis of diseases,
with a focus on genetic disorders and cancer. Finally, students will be introduced
to state—of-the—art functional genomic approaches, including sequencing—based
studies and genome manipulation 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. HEAN
14 F A ds a0 )

2. e Ha: EE AR, HEFEAEFER
JLKHEMF I FMKEM SRR E
4 EHEMF 11 RERRNEARLH
5. BIRHIA T ERY: MR AR E
6. BT EE EEH ¥ k. EEESRE
TRIE R EEAF % BEERE
8. T4 f 5 &k

9. A&

10. B4 Ay F. HRERHART LA

1. Fundamentals of Molecular biology and the Central Dogma, DNA to RNA to Protein

2. Fundamentals of Genetics— Genes and Inheritance; Molecular Genetics and Ge—
nomics

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

6. An introduction to state—of—the—art functional genomic approaches 1: sequencing
based approaches to studying genome function

7.An introduction to state—of—the—art functional genomic approaches II: 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

REWN: (EHWEFTITE: EAMBEEWHREA)

Intro to Biomaterials and Bionanotechnology
FRAE: AR/ AN

1. #BNA

Benjamin Almquist
FEBEI¥RAEHFZ

O HEETI¥AMIERL S HX
O R BT XM MEGBEALHIELE
® Uk 2017 FRIMAEMMBFLFHAHAAENT
OB R/ FEHEIF R EHFRL
® £ AW EHFEME 3 TEE LA
® Advanced Materials % 14 KA T F g A
Benjamin Almquist #HFEHEBAFHE T MR FMEAELF (L. HIKAE 2017
FERNEMMBZFLFTAARERS; BARBFEEIFAREHFR S, LT R
Advanced Materials % 14 K% W HIF| F 55 Ao

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 profes—
sional journals, including Advanced Materials

2. RENY

ARBEANAUF MARFEELEGHFOIXIE, EXRTET 5L TETHA
EERAWRREAMEER, Ft— P HEEMMSEEWPRBEAR A RENET
M EREETHEFEANFRANTF, A FAEER S T AL (AL,
4. BR-ERAER %) KA B R

B, REBERN TSR BN (BB, HE., BEHEE) UK EHHH
WA E, ANBRATANELR TS ARBEEMBEEEER., BL R, ¥ &
W T B 7 AT S EBR R RN MF LR

RENELHOBRETHEENAKEAEEF A LA, GFH KB, 4KF
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REGRGHAMBEMBER, BEF, FARERPRRE THHR TS EMEK R A
R, AREEEGYER. ARBEL YR FEBERLA,

This course provides an interdisciplinary introduction to the interface of chem—
istry, 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, em—
phasizing materials used in drug delivery systems, their biocompatibility, and
their functional performance. Through applied examples, the course will cover
drug formulation principles and controlled release mechanisms.

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

3. WEAN
LRFEMfufsst; TRETRT: RTHEA
2. B MA,; fFo

3.MR Y FEAAEER; HEEN; A%
4. ER-ERAEEER; R BTN
5. MORHBOAUIRAF 1. B2 A A AT B A M
6. = MAT R A R
7
8
9

i

—

BRSO EUMA KRR EEEE
CEMIMHBEI R AT EBRARSR

MTEBR: JORBN; AREARELLG AR
10. EMMABEA: BERE; RHEAKRMF

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

3. 1intermolecular interactions in materials; van der Waals forces; hydrogen
bonding

4. dipole—dipole interactions; polarity; ionic covalent properties
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5. mechanical properties of materials: stress and strain; elasticity and plas—
ticity

6. biochemical properties of biological materials

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

8. Applications of biomaterials; drug formulation; controlled release systems

9. biomimetic technologies: nanoparticles; nanotechnology and drug delivery sys—
tems

10. Bio—nanotechnology: microsensors; healing nanomaterials

REL: (AUWEF: BREASEERNTL)

Nutrition — Fundamentals and How Food Influences Health

¥R ERF
1. #ENGE

Mary Flynn

HARFE BEFLHER

ERERHAFHFHAFRAEAL
BEGAFMERFHF
MLEFRFREKE LIFE G EE R

AR F R EF L 5 HEK
CHEHERHAFEAMNFZR2ERE

REFME (FEIKAEE R @ R ILHZH)

Mary Flynn ##& 2 —LEERFABAN LR EZFHN T LA
+, WH  ZHHAFEEMEENFARIGRER., T 1994 FHREZEGAFERFE
T¥ M. Flynn & B 2012 FEAEAPRAFEFEFEHE (KR . W, B 2017 F
DAk, MR EEZEGAFH#EIR Ryan WERFHRE#HK. REEHFAAERS TE
WERKRIAT X2 RE, YHF 2005 FRKAFMFL, 2007 FXERTH T EEL (FH
EERERENERIME , LR 2010 FFEGERITN&M 24 mirnERE5£,

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
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Dietetic Association’ s 24 Carat Award for public service (2010).

2. RENY

ARERAGNAE AR FNEARE, KT W FOE TR WA mAREE. Kt
ERFERAE . RENERFRENRAENTF, FISFLEERBEANEN. BREEZERF=
REBERFAEAGFHGRAELEE NERR (WlERR. BOm. B ZHAHXR. £
FARETHERETENLE T, FEFIMURBEXGRELHF N H F @ Kd. ®E
AHENRBHREERE (EERST YD EEFEEN R T RRE FHREER, U
BE AN TR WA F R E G ZIRBR

REEFFHAQRETHARETHNE RR KRG RENE, BEIFENG FEARENF N
RAEBBRERYFmABEL. R, R EE5H M AEE, EXERHREZFAINELE S
AR, FARBINRESEBREXZABF NG, h#H—FFIEYEY. A EERESE
mAFEE A,

This course provides a comprehensive introduction to the fundamentals of nutri-

tion 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 pro—
teins—and their connections to common health conditions such as diabetes, cor-—
onary heart disease, and obesity.

Students will analyze energy balance, diet, and weight management, as well as
the role of nutrition in the development and prevention of chronic diseases. The
course also covers micronutrients, including essential vitamins and minerals,
highlighting their importance in maintaining physiological functions and pre-—
venting 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

L EARME R AR

2. A A HERAB AN A
3R REEE. BBRAMEQRE

4. Zaf; KREarmEaBeR AT H
bREEEHE; MREWHE; BHNEEDH
6. REEBRMELRR; NBEZ
T.HREERE; NFEEFNT W

8. & At T K AR A
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9. WA TFHE RREFRE T
10. 28§ ACF B8 F B f R 1T

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 dia—
betes and the role of carbohydrate.

3. Lipids

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

4. Protein

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

5. Micronutrients

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

6. Energy management

~The role of diet/ food in body weight. Health consequences of overweight/
obesity.

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 in main-—
taining 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-I1I
—Investigating how different nutrients are broken down, stored, and utilized by

cells.
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WEN: (k¥ Y. ARAZRERMEGHFR)
Molecular & Cellular Immunology

FRGE: FIRF/ 0T EWF

1. #E|NA

Alexander Ploss

ERATFAFE 2 FEMELEE

® HENAG4LEE Ploss Lab

o EREMHTMAF IR R E TR

o FEMFRERH#L (AMS) , ZEHLHEHS (IDSA) FAURK

e % F kR

® VirusEELHTFIBERAREL AR

® I EF{IJfiJA 2020 # %% £ Charles M. Rice
Alexander Ploss B ®I H M AF 4 F £ R L & H I,

A A A% L% = Ploss Labo.Ploss #k 3% 7 12 E AR A % (University of T tibingen)

HET EMNFFIAMEFA, AEAREEBETAFELE-HRITEFHRH (Howard

Hughes Medical Institute) #Ao/E[E /& F & FEJEH % F 0 (German Cancer Research

Center) X T ¥, ERERAFHELEZFELFL, AR ELZARELFHNE

R BLAZ IR, BEFRAE. MXEREMER, WNARNKEARIES . 2 F

REY/ZRIEMYHERESE S, REFNACFEA, B AR NRER, ATH

RATFT A KRS,

Ploss % #®& %k & 7 2 EA-F 02 E EH % X I A 4% (Kimberly Lawrence Cancer Re-
search Discovery Fund Award) . & E & 375 2 M A B HTFHLF FH 7 A XL (Astella's
Young Investigator Award) . = [Effflf £ 4 & % # BT HE % # % (Liver Scholar Award) .
EEFMAEYF M A - -V /RLAE (Merck Trving Sigal Memorial Award) .
BEHREFF2BRY-HAEM R ARERE-$EHF2FFRARARL. ZERBEF 2
RFZFLUB AR EE L 2 X FIFRAR AL, FH4,  Ploss IR A F T MNE EH
BT 5 [F A A8 e A B e 2 B T E B AR B

Alexander Ploss is currently a tenured professor in the Department of Molecular
Biology at Princeton University, where he leads the Ploss Lab. He completed his

Bachelor's and Master's degree in biochemistry at the University of T iibingen,
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, in-—
cluding 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.
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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 Foun-—
dation, the Merck Irving Sigal Memorial Award from the American Society of
Microbiology, the Loffler—Frosch Prize from the German Society of Virology, the
Young Investigator Award from the Theobald Smith Society, the Research Scholar
Award from the American Cancer Society, and an Investigator in Pathogenesis Award
from the Burroughs Wellcome Fund. Professor Ploss is a member of the Genomic
Instability and Tumor Progression Program at the Cancer Institute of NJ
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URBRNEN T RANTE. MERFEANLR, BRFEHNBE THSEFIH, &
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RITREW R T WIS RAGNEATTE, GF LA RN, WEWEAGE L
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B ML LAR AR T RE, FFAERAR 4 R B X R 5 R P B BRI RE A KR AT T R
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In the field of medicine, immunology plays a pivotal role in studying the func-
tionality, regulatory mechanisms, and immunological responses of the human immune
system in relation to diseases. With the advancement of scientific technologies,
immunology has integrated into various medical disciplines, particularly making
significant strides in vaccine development, immunotherapy, and anti—tumor drugs

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

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

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

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

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

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

8. T cell effector functions; B cell activation

9. The distribution and functions of Ig classes; Fc receptors; Immunological
Memory

10. Dynamics of adaptive immunity; Immunity to cancer

REL: (E¥EAELTE: TEREAATHREREEAR
(3-8

Planetary Health

ERA W B/ KT &

1. #BANA

Katherine F. Smith

THAY EFRFHR

® MHAKRFEFMFHAR

o LYHEEAEIRK

® AMEEFFRAIE RS KR

® AAMRFARNFEANMMEFER, ASAH, Bl AL H
TG EE R

/,
Katherine F. Smith RE¥MFE|HE, WEEMFHRFTEHLE K. WEEMEE
FERRKOATZRERR, LEZFRAM, LA ELTHFTETHARA. £EHEK
EERFAESFMERHEF FEELLE), T 2008 FHANZAF. HHFAFTTER
R RA STEMM #H . #BYH X RR A RAE (BF) . (EEFRE) . (—IEE)
Ao (R EF) FRATHFFHT L.

EEHRKAAM EMEFERFHIREERE, FETRE FRBFEFRBIRE
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FREBEGZRSMHE IR, kG T EURFFRRRKDVXNARLE, HRHTE
ML AR EOTAFHNENFFLFOM, URMNAFZIEEURESE, #E
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Kate Smith PhD is Associate Professor of Medical Science and Senior Associate
Dean of Biology Education. She is a member of the Division of Biology and Medicine
Dean's leadership council and administrative leader of undergraduate, master’s
and doctoral education in the Division. With training in infectious disease
ecology and biogeography, Dean Smith joined the University in 2008. Her schol-
arship focuses on planetary health and STEMM education. Her work has been pub-—
lished 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 Uni-—
versity of California Santa Barbara.
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W T AR ERH . RREEL 10 KIREMFENBTERRE T L AT,
Eb@e T TERERERFAERFONRAME, UR (TERE: ARBFRIPAREE
FIE) FHOREAE.

FHENERITABELR M, £ L0 EEL. 2RAGR. B2F. FEERF. T, #BF
HADNRARNEERR. EIFEARNEESXBEA. ZAFARAKEL LKL ERE
Bl k& EEE LM A BURZL Lo, F AT R A T IR R AT A KB RNZ 0,
FEAE 21 HARP BN 7T
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
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21st century

3. WEAN
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1. An Introduction to Planetary Health
Climate Change and Human Health
Land-Use Change and Human Health
Invasive Species and Human Health
Environmental Toxins and Human Health
Infectious Disease and Planetary Health

Food and Nutrition on a Rapidly Changing Planet

® N e e W

Energy and Planetary Health
9. Ocean Health

10. Mental Health and Happiness on a Healthier Plane

WRN: (WEF: N XA RERFHRR)

An introduction to Exoplanets and Cosmology

ER A, KEE
1. #BNE
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Enrico Pajer
S AE #F

[AF A R B R R B AR
[HA¥FHEFHERRTAR R
BRARREGHRYEL VELE

BRI AFERNBERET. 5RFRA
EELARATAAFAR R
ERFZARERS (W) BTHHRERFAEL (Vidi grant)

4
4

Enrico Pajer HWAEMRTEIM AF A KFMELNER ., SIHFAF XA LR
B, TENEFHF. ETH®. REAM XA R FIRNHE, BEERBK. A
REZHM. FEREERSF. EHZHl, RERREAFAFERAEL L RLE. THATH
RERAR . BRI IAFERNBEARE RS RAK R MR ERAER R W ETORA
HEERX, #) ZAKEFAMAL, HEEBTRFARFET ) ZFH.

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 De—
partment of Theoretical Physics

2. RENE

ZRENDEEZ-HEF-FHR-ARWBKFEFELTE, HENEFHEFREL
WEERAFEEZLI . EAEHABREEARANTFAL BITLSHFHFNEELARIT S,
BEAN (EF) . EWFfgge. FANKELZREEFHERFHFEK, i
ERBURIAHBINZSE, NS TNFHFRERNERELFGIT,
The course begins with the Friedman-Lemait—Robertson—Walker inflationary cosmol-
ogy model, a brief introduction to the major epochs and discoveries in the
history of the universe, a review of the Big Bang model and its particle content,
and a discussion of the main components of the current universe, including
visible (baryonic) matter, dark matter, and dark energy. Students will be able
to better understand the expansion, acceleration and redshift of the universe,
so that they can predict the future evolution and fate of the universe.
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T. B, BREE. WEBAK

8. EAM. kWL, 3 h&ER

9. FHMEFF; L

10. FEAREHE; ik Rk

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

® N e e W

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

10. Event Horizons and Curvature; Inflation; Primordial Perturbations

REA: (% RREFEHURLEFL2HF)

From Combinatorics to Calculus
FRFE: BEEE/ K

L. #ENE

Dan Ciubotaru

LERAF BFELER

O L AFER B RFERIPAE
Ot AFTER L RERKFET
O MT, FRABAFETREHK
O YHMERKEMFHAFIFH
0L TMARZEEIRMEERMAFEL LK
O = FHH ¥ ¥4 (AMS) RMFHHFF2 (NS KA

Dan Ciubotaru ##% T 2014 FAEFAAETE 4 THHERARAFRFLATZRT BT
B F A, ZEHHET KERTFNHFTFH ¥ T/, Dan Ciubotaru # 3% [F AT #
HHEEMAGERNEFELE., B HRREEFERAFRF AL GHE, FAEEFERF
FEBRARFREFTH, AFEFHNHESFARFELHS. B 2014 FUK, HR—EHAT
FEAFERERFREAEE TE.

Dan Ciubotaru % B9 5T 44 £ &~ # representation theory, iX & —/MHF4% 41
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KB, BRORRRIGE T RE TR EWEFH & (EPSRC) "HILEF 6 % 2.

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 Depart-—
ment 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 rep—
resentations of reductive Lie groups and Hecke algebras in the framework of the
local Langlands correspondence. Prof. Ciubotaru’ s research has been recently
supported by the EPSRC grants “New Horizons”

2. RENY
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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 using tools such as power sums, permutations, and proba-—
bility distributions
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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 combina-—
torial 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

RE+: (EA%K¥: FESMEHERLEIT)

Numerical Analysis
FATT . KELH

1. FENB

Ming Gu
N AFETALT % H#HF

® mMAFMEENPREF REFHK

e RZit BN FHEL

MR mE: MRAKY, RELcERE BF¥EITHE

2017 MMBEZF I ERFRAS® XK K

2017 4 Hipe & E# X%

Ming Gu HRIAEMMAFMEEASREF ZAHF. T
1993 F A ZH BEWIERFITENAF AR EHELFM, 34
T 2000 FlAfamf o REH, MEKEHTFNAREHXFE R, HTXHUAR LT ETH
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Numerical analysis is a discipline that studies numerical computation methods
and their theories for solving mathematical problems using computers. It encom—
passes a wide range of fields, with many optimization problems often being
formulable as mathematical programming problems. Linear programming is an im—
portant 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 pro-—
gramming 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
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1. Introduction
Introduction: Linear Programs and applications
Linear Programs and their duals; the simplex method

Optimality and duality

AR R A

Applications: Diet problems
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6. Applications: Multi-Objective Linear Programming
7. Applications: Transportation problems
8. Zero—sum Two—person games
9. Non Zero—sum Two—person games

10. Summary and conclusions

RE+—: (MARFLENBEN: TEXRGHLBEFREK
BEHEE R L HEA)

Numerical Models, AI and Machine Learning, and their Applications
FRATE: BEH/ HEER
1. #EN4A

Anastasia Romanou
FRUTEXF#HE

® LT AF N AMEL R ¥ RHR
® NASA XA R ZEHH AR R
® {1 = [F A T AMOC A 7 4 Ak 5
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® 5 5BE X EMIKAF 5 AW ERITEE

Anastasia Romanou R MW TAFNFAKFENAMER#FZ. tE 1999 £F35%
BHEZEINTIAFYBEEFELFM. A2 ZEERMSMAR (NASA) KK E
KEFRE (GISS) BT R ¥ %, GISS £ NASA By 3k A FHIEFS 4 X3 12 B, 234
H K F IR — AN 2L, BT ENARAB LT 2R MEIN G RE., FHEARER
W ABEEE, RS ETATHRAZEZANANTERE, RETHEEEAFRAEY
HERAFHR A ERARE RN T — A5 M Fob sk B2 RS R B+ 48 & & A B RFT
BTN . NASA R EAEKHERERARZERS RO ETF—KEEREK 10 FHE
K E, FE e RA R AU, WA AT X B B 2 S

NASA Goddard Institute for Space Studies. She earned a Ph.D. in Physical Ocean-—
ography, 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 com—
munity's initial input to the RFI issued by the National Research Council towards
the next Decadal Survey for environmental monitoring and Earth science and ap—
plications. 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.
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ENATATHEER, RAZNEFT, HENE, REMEEH,

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 con-—
cepts such as discretization, interpolation and curve fitting, numerical differ-—
entiation and integration and basic stability analysis. We offer a brief intro-—
duction in Artificial Intelligence models and in particular Machine Learning,
neural networks, clustering and decision trees
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1 Overview and Definitions:

Linear Equations and Matrix Algebra:
Numerical Optimization:

Basic concepts of Numerical Analysis Part 1
Basic concepts of Numerical Analysis Part 2
Machine Learning and Artificial Intelligence

Advanced Topics in Al

O N O O s~ W DN

Statistical Methods in Numerical Modeling
9 Time Series Analysis and Forecasting

10 Applications of Numerical Methods: Astronomy and astrophysics
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Introduction to Organic Chemistry Structure, Reactivity and Synthe-

sis
R B/ FE A
1. #ENGH

Brian Stoltz
MME T L&

® Stoltz LW ERFTA

® it SCB Ak #k: 29093; hig%k: 87; 110 45%k: 276
o xEHMFFL4R

® ¥R 2018 XEMF LA RANMFEAIEN T(EL
O YHERMFELARFRAMIRITLAEHIRL K

® Tetrahedron #7 Beilstein Journal of Organic Chemistry Z

Brian Stoltz ##&Z TEHIE A%¥ (Yale University) HhE AN FE L, I A o
MEBIZFRUFRANEEHR, UEAFNARUFABRNREEFFEFR, Stoltz L
RE, UELAG 2R EN, RETTRAUF RS, AN TEREFRELEN G £ E
MR EF0 F. Stoltz HEANTH R A RMFHAR, BATEREREMELENA
A RIFRFAAE A REA, EARTE ZEHEGRE. ARBEE LA EHE.

A EENFFS SR, Stoltz HIF YK 2018 FE EMF 2006 KA N F R E M
THEE, ABEFAEZRFELLBFERMIRFR G FHINN X, b7 B 8 F(Tetrahedron)
5 (Beilstein Journal of Organic Chemistry) HI%ZE, BEEHAHNAFHNNELE.,

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 strate—
gies for synthesizing complex molecules with unique structures and biological-
physical properties. Pushing the frontiers of synthetic science, Professor Stoltz’
s research yields novel biologically active compounds and new methodologies for
material synthesis, significantly impacting fields like energy and nanotechnology.

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

2. RENY
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Organic chemistry, as a significant branch of chemistry, focuses on the study of
the structure, properties, reactions, and synthesis methods of carbon-based com—
pounds. 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.
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1. Introduction to organic structure
Functional groups. Bonding. Stereochemistry.
Acidity. Oxidation levels. Mechanism.
General reactivity. Olefins I

Olefins IT

Carbonyls 1

Carbonyls II

N e e W

Stereochemical Analysis
Basics of Retrosynthetic Analysis

10. Complex polycyclic molecule synthesis process
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BE+=: (WERFE: ETCISHKENMRIBEBHER 5
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Observing Earth's Environment from Space

¥R E: HEER/ FEKERF
1. #ENE

- = George Tselioudis
FRUERF FEK

BT AR R G R #F R
NASA X IAER BT T BN FH % R
GEWEX ¥ &4 B R == RS E LEA
WGCM = R 45 A5 AL % Eb T B #9857
Y3k % E IR % 4 Charles Falkenberg ¥
Nature. Journal of Geophysical Research—Atmospheres.
Journal of Climate & %014 A F| % fg A

George Tselioudis #IXAZTMI T AF N AL F 5N AMERHIX. tE 1999 F3%
BIBHUTEAFAAHFELZM. AL EXEERMSAMARA (NASA) XIAE K ZH
RET (GISS) WY R ¥4 . Tselioudis HER T — M REN, AT EE R Fo LA K
W, U&= . 384T A0 FE K B AR B9 R DA R i B P A B AT R Tselioudis £ T 2004
FHREZEIRPEF 4 (AGU) ERE < AR EHEEL. AU ENXEERAFRLEAR
BELTRWNA I, BRANFAIT LR 19M4, BEFLH CUERYEFHREL)
(Journal of Geophysical Research) % 7|, £ # Bk £ % (Geosciences, Multidisciplinary)
T EFHEE 10 P, ZERRIEFLHNFARTETHE.

George Tselioudis is an Adjunct Professor of Applied Physics and Applied Mathe—
matics 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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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 applica-—
tions of satellite observations in environmental science
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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 W

Applications in Natural Resource Management
9. Applications in Disaster Response

10. Observing Earth from Space

RE+HT: CAmQOBEXEWMEMNF. AMBE ST EEX
BRAL R 247 )

Human Brain & Mind: An introduction to cognitive neuroscience
FRA I N E
1. #HB|NA
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Daniel Casasanto
BERRRE CEFERHF

O UHBECEMFHALBL CEFZIREEREXEL
® XEFH CEFANBL 2015 FEAEHARTEHRK
® XEF.WHEF2 2015 FEAHOBETRARSEH
® Frontiers in Neuroscience &| £ %%, Frontiers in Psychology
B £ %% ,PLoS ONE % A %48

Daniel Casasanto # %7 Oberlin College % & 7 H & X ¥
FoE RRENF ¥, FEHEE University of Pennsylvania i MZ A%, FH 7 Mas-
sachusetts Institute of Technology $ & 7 i 5\ & &t F 8y i+ ¥ L. I Cornell Uni-
versity AKX B ZAWE|#i% . ME I Cornell AFHCEF AT ma AFHOEFZ
HEH R B #H T ER 4. Casasanto X ¥ & Max Planck B 5/ CE¥H R TEE G KA F5
KR, H4 Stanford A¥FCEFREMLELEHAR A,

MR RES . XU R F R TR E RS BT E, KRR ZAXRT (WER
F), ChaRE), CEFMilm), UR(HECEFR) %5271 F AH Tl Casasanto
HRAZSANERNBRFERCEFLWNNEE, FEL MRFHT LEERE TE.

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 Postdoc—
toral 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 con-—
ferences on cognitive science and psychology, as well as serving as an editor
for several scientific journals

2. RENY

WNHRA ARSI T RESREEHCELMF, 2. B2, 28, BEFARW
BB IANAN R INFRE . INFRES, RARAT, FEMERE LGS, A=Y
B R MERE. BRI KR, REINT. RREFTRUREANBZNLEERT . AMIBTINF4F
B TAH2EFRIET BEWTHE, RN EEH LI G E KT =40
WA R, M—EHUK, AMIERINY, GEFMAZEIFNESD, BEARKEN, B
X R R R R R ERABE LT AHANTT .

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

S S e R

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

10. Expressing thoughts with the hands

RETH: (MERBEXERENY. WHRERESRESH
GNP R Y

Behavioural and Cognitive Neuroscience for Human Psychopathology
EFRF W MERF/ DN EE

80



5 CIEI # A4 %8 & ks ¥ i
) @R AT B R

&, !Ff
" i, INNOVATION BEYOND BOUNDARIES

Robin Murphy
FEAFLE I HR

FEAFEHOCEFEGHERT
G EAFEEIRFRELFEERF
FEAFIHERHRELREATA
CHRELEOCEFYS AR
#HAE (ZROEFHA: HpF S 5080 FEmiE

Robin Murphy #&E EHFEAF LR CEFA GHT, WRFEAFEEIRFREAL
Ik R BT HRBLHHIS, Robin Murphy AL EFEAF U ERMHFE LR E (The
Computational Psychopathology Research Group) I fiF A, ZEZB EREEEFZLF 54
S REFE S (ESRC) MEEEMBAGEMFFH K E R~ (BBSRC) FEFXZNA MK
e X Fr UTBAMACEL BT ETAHNERF, ARARFGYER F B F 3 L
B, BATHRERAFMGRBERNERT . FIRTH, UEEFHT AR FHEHE,
F 4 T Fr T TR #£ 15 B o Robin Murphy #IX#EE (LR CEFHT]: sh4% 3 5\ &) B
FlmtE, BEEEEAREEZBOEFB, WAVERASTFLERNELHT: RAHETLE S
AL AIERE) , (IR “BEFI . FANEAMELERRERF IZR) .

Professor Robin Murphy is a tenured professor of Experimental Psychology at the
University of Oxford and a member of the Admissions Office at Corpus Christi
College, Oxford. In addition to his tenure at The University of Oxford, Professor
Robin Murphy is the director of The Computational Psychopathology Research Group,
The lab is funded by national institutions such as the Economic and Social

Research Council (ESRC) and the Biotechnology and Biological Sciences Research
Council (BBSRC). With the goal of understanding how the brain and mental processes
produce behavior, the lab studies 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. RENE

CE SRR TR E R RG] R B FAT A B F A T BT R T A A
OERFEARR, LR, ERURETETE, FEAEMHCERRFHTN S 5HE. FE
RAEH— R R CEREFHARENNARE R CERGwRM ) REF TR RE
BRI — 158, MARET AR CERR, wRNFTBREHERE. THE. &
HESFMOBFEFHFRTEEN.

RRBMATH (FI R ks GCRAERN) EYFEIT 4, AiTHEA
ERRRACEIFENEM. RIOTEE T CEFWERER (FIFTANHER) , U
THRZTEEL (MM RE) . KRESHEEYFNEMPR—REATETARQ
BWRES. A ZRECRBEMNF T ERINHAELHEMR,

Psychopathology is the study of mental illness and the behaviors that trigger
it. Its research scope includes the causes, development, symptoms and treatment
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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 psycholog—
ical disorders from a computational perspective. We cover fundamental theories
of psychology (animal models of learning and behaviour) to understand computa-
tional 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.

REANR
SERHEF G A RATH IR LT
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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

Fear & Phobia

Placebo and nocebo, Anorexia and disorders of eating

® N e W

Schizophrenia and disorders of attention
Forensic psychology: Psychopathy

10. Criminal psychology
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REFN: (HeNBEZ: H2 &N THAEKELE®E X HELRK
B
Foundations of Social Psychology

FRFTH: NEF
1. FBENEB

“ Helen Haste

B A S LR FEHR

B A CEFLGRERF

BiES 20 RFEBHAFEEFESRR

BHCE R RAAZ—, HANEXEH

/ HERMFRHFLCHEFEH)LTHE

/ o ERHeNBEFEELFE
%Mnmmeﬁ&”ﬁ%%ﬁ#&ﬁ%ﬁ%i%ﬁﬁ%@%ﬁ,ﬁﬁi%%ﬁE%k%

HOEFHT, EEEEHAFECOEFREME, HE 2008 F RN LEHRZ. Helen B

FARBRFRRE ZENETREOEFL2UREBE TR 20WEEINT, € %75 Knutson

Sanford # LA X Kuhmerker ¥, fE 4% F &3}, Y HEEFGTHECEFLEHE, XERF

#F Mo BEELETRMBEIRLEEZRS,

Professor Helen Haste previously held the position of visiting professor at
Harvard University's Graduate School, concurrently leading the psychology edu-
cation 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 signif-
icant leadership positions include President of the International Society of
Political Psychology, Chair of Council and Vice President of the British Asso-—
ciation for the Advancement of Science, and President of the Psychology Section.

2. RENE

HE2CBFRERARALSUALANFR . ERT T ANEGWETH FAZEBA
B, URENHSEME ST RANN L ISt A E L, XESERMEL
MR, UREMMEFETERXEL K.

AREWHHFENFHLCEFNECELWRFAX AR RENZCER Y E,

B mAA T, A0k 0 R A BRI IT 6 . IRE LR A ST, DR A AR R,
@ﬁ@%%ﬁ@ﬂ WEHE, FAEFRBRIXTRET B2 CEFRARN S M T, BX
FIAERTURMAA “KE”, URWAHATHFEE. W, %iﬁi%ﬁﬁAﬁ 7 &
—THATHE, CEHERE. BEINMPRAXREET. BLX 2B, FE(BREX
BHACEE, ERGFERAFHALELENERER.

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.
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This course will introduce students to core ideas and research in social psy—
chology. 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. REAN

t2 OB F A
A 5E A BT E
TR FIHT 5 ARk 19 L
AERENE 7T
E AT AR H
BATE & 0 A UL BT BA “4ba” B
XA ZE

MENE LR+ E
R 53R
R Y [5] 2 2Rk A

—_

e L

h‘
e

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

S S e R

Values and contemporary China
Group processes and effectiveness

10. What problems and challenges emerge

RETL: (BAUSREVES: ARFREXTEEMZKS
B R B )

Evolutionary Psychology

EFRHE: WEF
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1. FBENEB .

g -+ Max Krasnow
,.‘~ o =
B R

o HHAFOEFHE

o HMAFARAFZRLZER

o uMhARF A, KM, TAREFHEELLA
® 2019 FRFBHIRKELHWH EFARAK
® 2017 FRFEHAFHMHENFREIRAFR

Max Krasnow #i% 2% th A F CE X RHE, At 2a HFRREZ R 2 &k AL,
T AMERT TR ECABAMERBeHBAFERFARAEL X HAFNE
NHRFROHFERE, WA, LR (ABEHLSCEFRT) BWFHA. Krasnow
R R E REARS ML RAT AT S URREA T BRI AT RT R aE &R,
FARMINGE N E LA T EA S CE S, RAR T F =780, BILE M # ey &
Jo R R UL B AL BT AE B AR OB i R R S £ R MR A RE T Bk 2 — (IR SR
BEEE?  EERARRI 2T REIBRARH) , 2 XTULERE L T X RIHE F T
EAT AR RETE LB B AFOEF R, Krasnow AR AR Z [ 1RE, @F#HMOE
¥.OARFERITE. CENEFANAHTOEY,

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

2. REAMNE

#HNE K ROEF SRR A BATRE A LA, BB A N 1+ 2 AT S B
BRA RN 2RI RN RFRT Y, BERTXER, BEMRRZEWXEK, FAKE
WHEBARTANEERAN, URX LN ESE TR EiE T RANWER L.
XA A S F AR EET AR, FA R BT RATE S B A R AL LW
RREZA

The interdisciplinary exploration of evolutionary and developmental psychol-
ogy offers a unique perspective to elucidate why individuals exhibit specific
preferences and behaviors when selecting partners and friends. By examining the
interplay between aesthetic appreciation, mate selection, and friendship, we can
enhance our understanding of the intrinsic motivations that underlie human be—
havior and how these motivations shape our social interactions across various
environments. This endeavor will provide novel insights for the fields of psy-—
chology and sociology, contributing to a better comprehension of the development
and changes in human culture and society.
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1. What is natural selection and why should we care?

How does Evolutionary Psychology fit into the scientific enterprise?
Why a universal human nature, and how does it vary?

Why is human nature domain specific & innate?

The EEA, adaptations & the adaptationist program

How is the mind prepared for navigating and eating?

How is the mind prepared for mating and dating?

N e W

How is the mind prepared for a world with kin?
9. How is the mind prepared to be social (I)?

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

REFT N\ AFLI M EHERF: ZFHEARRNERFL,
RS P sk )
Data Science and Al for Business

FRFE: B/
1. FHBNE
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Cosimo Arnesano
HmMNAE #&

® i u M oA F B BURE F IR AR
® M AFRERSHAA T QB EHE
® Thermo Fisher Scientific fkE&#% K&
® FREFNAEFEFAXRRUATA
O IMMNAFEYEFTIEEL, EYEFIEML
O T L A¥HEENRFETIEEL, EXFTEML

Cosimo Arnesano X & —MEF L AWML FMRBAFRuEH, MR, FREYF
FEmtE, HEFFARE, GHFREERY. BFF. EYEFRGULE L., JTEM
ZEEEENB. hHARESHARE IEELTF . AWEF T EELF MUK THEER
+ 1, #3% €7 ThermoFisher Scientific. Zeiss Microscopy & /A | {E#FEIH, #HAFE
HEEHATLER,

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. REAE

AATRERBERE A ENT EREBAR L N FOAERE, AT &K
AE N E R, THT AN S REZEFTERN. QAT UERSM KRR T EE =,
AR E AR, URF—FRENRSEANEANESL, — Bk, HLIMTEA
RREMGMARET HATA R A FZEW TR ARER N FERGIERFEAFHR
R Ea aiR 5 T A, WE A1/ b+ 2 AT R K. ¥ £ # L Python, Excel
Google Colab #ATEIF#HME, ERKEEFESAH . M. THRIE TR FEE AR
MBFIMAFRLEGINLA BREARRENFS, FAREFEWTZAKEMELE L
e o B M PR P B B 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 em—
ployed to systematically assess the performance of assets, products, and opera-—
tional teams, ensuring a path of sustainable profitability. In general, the field
of business analysis provides decision—makers and analysts with tools to analyze
and enhance company operations.

This course will provide students with the foundational knowledge and tools to
apply data science techniques and optimization models for strategic decision—
making in business. Students will use Python, Excel, and Google Colab for prac-—
tical implementations, with a focus on real-world applications such as regression
analysis, optimization, decision modeling under uncertainty, and basic machine
learning concepts. By the end of this course, students will be able to leverage
data and models to make informed decisions in complex business environments
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6. RE AT R T %
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8. AHHE R B EMFHA
IMBFIESATERMAE: 2REE, ZHEENE, LML
10. L& % 3 5 A T4 a6 A2 87 L 48 0 K2 ]

1. Introduction to Basic Statistics
.Correlation and Regression Analysis
. Advanced Regression Analysis

. Introduction to Linear Optimization
. Advanced Optimization

.Decision Analysis

.Monte Carlo Simulation

O N O O s~ W D

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

10. Application of ML and AI in Business

RET/A: (AFEAEHERY: GREARKRTAIATNS
o B & EATY
Social Media Data Mining and Analytics

ERFE: KELE
1. FHBNE
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Manuel Gonz d lez Canché
RYBERIEAFLHHT

2024 FENBZANARRED W AFZELRERL
RV ERTKFLFHK
BRI ERIAFHTRENXTEEFK AT
TMERFHEFZELRFE
EEHALRERT R FE I
® EFA(BMEHFIHNMRENL: XMERFTHARE T W) FF
ik

Manuel Gonz @ lez Canch ¢ HIFEMTEY ZRIAFHFHF M1 MIAMITLRZEX
BEFRALXAREER EF AFRAENRATRARTENGARIT:; &S H TSR EKAN
BRRR R Manuel WA R T EEFERFTUFTRWOEB AN EE. HEMBRFEA., 1
ENFE M EFM AR, o WE LR FRFKE TN, LENERDED
Bk w A KR £ 20H IR ko 7 e M A5G E R R A RO . Manuel 8 R (HX¥F
TR AR ERETEFERDE) RRIANZAFTEFEL; 27 (BFHFIHH
AR XHRERAFR T M) EEEL X

M4, Gonz a lez Canché 2 £ 2016 FHEHAA XM a A HFFH /AR £ 8 3%k
B’E., FEHREGHEELL S, =HHEFHARADS/ERRFELS. WEHARB AT
B2 LA 4. HEl, Gonzdlez Canché¢ BExéExEE. TEMB A& T ERAREITE
R

Manuel Gonz & lez Canch é 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 Edu-—
cational Development Program. In addition, he is a senior scholar in the Alliance
for Higher Education and Democracy. Manuel's research primarily focuses on path—
ways for underrepresented minorities, education and immigration, social inequal-
ities, 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’ 1likelihood 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".

Gonz &4 lez 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 Asso—
ciation/National Science Foundation, the Association for Institutional Research,
and the Institute of Education Sciences. Gonz & lez Canch é is currently a Fellow
in the Institute in Critical Quantitative, Computational, & Mixed Methodologies
Fellows Program where he serves as a mentor.
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In recent years, the exponential growth of data gathered from platforms such as
the Internet, mobile Internet, and Internet of Things has presented an unparal—
leled opportunity for scientific research. This data deluge has created a press—
ing 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

e A

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. %%
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Urban Planning and Land Economy
FR W A/ T ALK
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Philip Allmendinger

S AREHHK

SIMFRF LB FFE GHR
SIMFAFAX LR EFFRIZK

BHEAFEIRK

W3 A ¥ L HEFFHF

BRI 1 4 e B2 Forward College BE¥ AE

® | FlRE AT 10000 K, AHFAEFEL h-index 45 & i10-index 86!

Philip Michael Allmendinger ##% 2 Efrs 4 LA F 5 R TR £ R, AERHK
AFIHEFZEHREERK. MG ESMAFHELANTREERL, GF I HEFFH
B BREERMAXFREA LB ZZRERKURBIRKET, #h T FHRUFRAERE
THAEE.

L2 B X Forward College WEEF REMEMAFEIRK, BT EEEHTFEAR
BT /1 R /1 Al lmendinger HIXHR T £ HEEFAEE, ALK T AEHARBX,
HEEAK G LB RFEBE T EERER. wESHFAF TERFREFARL L5,
BEFE, HEHNBRKBARSD TRAAFUIEBESFEZHA,

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 plan-—
ning and land theory.
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This course offers an in—-depth exploration of the critical challenges facing

cities globally, spanning topics from sustainable development to the implemen—

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

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

3. REAH
R R REERRERE
2. MK B i RH R

3. LA S EHHE
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5. # Mk 8] 5 K BIGE
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CE RS L AR 5 EBOR
CREEXERF L TN

IR ALK B 2 BOR

10. AT ALK 3T SR HHAK ZE

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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HKEE)

Next Generation Economic Modalities: How emerging economic mo-
dalities shape contemporary society

ERF . BFEGF/ N EHHE

Robert Lyon

AHKE B REFEEHT
® ¥ LA 4 A% Stern B ¥ SSP LB F KA
® ¥ T U 4 K% Stern ARHEAZ L fL
OYHANRFAXMFFRARSEERT
oYY T AFHHHRREHE
® & 3E LB B AR B (NBA BRBA) 74138 3)| 4 1 e
o Ut FH VEEFNFAFHEKE (PBIC) TFE

Robert Lyon ¥FEHHAAFMHAFELEFTERI EHLHLX4HE. EHETALHKF
Stern ¥ HFEMW 156 &9, hE FH R T ZRABFENLBELE VL RE(EH LS AR
Fo (X ERAY o B, fATHF3EST Stern MR FETE LB E (SSP) , K&
—AMAARAERITHAIFEATTE, ZTE 5 E R E ENA 2 Z 5[5 B RH 5 AL
e

#F K, Robert Lyon #HIBERITHHZR T ATHEEFLF. EHEZF. T —REFEFHE
R, BV RARLREFFHREFTHAREERE, 2021 FHEWRELE (8t
ALY o (EETRVEBREKRETEE) . Robert Lyon AIFHWHA R LB EEE T AT L EHAN
WERFR. XUEFRIVZE, FIERZFEINF G, Azmblk (NGO WIZEEXFS.

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 under-
graduate courses like "Business and Society" and founded the Stern Social Solu—
tions Project Lab (SSP) for social entrepreneurship. Lyon teaches on topics such
as the sharing economy, social entrepreneurship, and modern global economics.
His research focuses on business and public relations, cultural and business
development, and NGO operational models
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AREFRTERBCF . FEARSELTENEREAT, 21 HLLKEF KRR 4
MR EHFLE, REGELS M AZRER, W FeE5. £FE5. BAEFREEESN
G5, HFEFCNINFHRES. THRELRS N EBKAZHE,

Fr, BELEITHEAELSEHWALZE (Social Purpose Organizations) ZF#H A FH I B
A, WAETT. 25 RLPENRR, BAZFERNTRHEHE,

BEAREOAREAR AT, FARRETEFHNNWER, £ELFRARET T,
DR FEw L TRAENRE RS BRF E T oA A
This course explores how the global economy is being reshaped in the 21st century
by technological innovation, environmental imperatives, and social transfor—

mation. Students will examine emerging economic paradigms such as the platform
economy, sharing economy, circular economy, and attention economy, and analyze
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their implications for labor, sustainability, and policy.

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

Through case studies and research—-based discussions, students will gain an in-
terdisciplinary understanding of how economic systems evolve and how sustainable
business practices can be integrated into modern management and policymaking

3. HBEBAN
1.21 HE2ZF KRBT
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1. Analysis of Economic Systems of 21st Century
2. The Rise of Platform Economy

3. Circular Economy

4. Sharing Economy

5. Attention Economy

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

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

10. Sustainable Business Practices

RE=: (£BEYWF: HEFFIEME. GARCH B E /T EHK
¥ M 7 %)

Financial Econometrics
¥R HH: @it ELFF
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Oliver Linton
S A% BFFLAIHK

SIMAFEFRREM
EReBtEF2EF
HA ZRATIH B Z G F
Efrgit¥4cc+, HEEFFEFSEE
T EARAFHEHRTK
EHRRTRABEFIR, HEAF, FEAF
i ® = X% % Econometric Theory %

® FABXEIIFARHITK

Oliver Linton # &2 — LA HMWAEFF R, BHEAEITEZ ¥ A LI 4 BEY 7 @ U
ME%. thEWESMAFRIEZFFHZUAFAF = —F R+, 1983 FHREMLFHK
BEFEREFFLFEM (—F) 3 T 1991 #HBWMNAFBETAOREFFELF A,
1988 FHREHEAFMEF L, 1986 FHERABEE KR FH T EEFFAHELFF
BEFA, 1991 £ E 1993 4, MUFZAFNFEREFRAWEHFE RN HR T 5 EFAR
£, ZJa, Oliver Linton X EHEAF R ABIELZFFRET L L NRML, GELG
¥, ZirFRITELEFFHK.

Oliver Linton #EWH KXW F it ELFF I £ ME, BHEREFI 28, 5540
FEEFEURCRITELFF. TR T AHNR T AR, TEFA BT, o T
X iZIUR” £ T EAR .

BN A JEF, Oliver Linton B EMEAF AT LA EXT AEDL X, HHESL
FFRELELMFTBME T EATR MNARELARF LA TONEF LB BEENS
Wk, LHEMETESEAEZHEA,

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 (Ist 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

2. RENY

ARERAN A eBEGFF N OER 5L %, § AW £ BT KER NN
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EdgaE, BA 2R R HERE, REERFAERTAK. NREERB RS
MHOKEL TR ATRAEELE, ARKNFLRAXREGELS THFER ELEH,

This course provides a systematic introduction to the core theories and empirical
methods of financial econometrics, enabling students to understand the mechanisms
and behavioral patterns of financial markets through data—driven analysis. Cov—
ering key topics such as the Efficient Market Hypothesis, event studies, asset
pricing models, and volatility and time—series analysis, the course emphasizes
the use of statistical and econometric tools for empirical testing and model
construction.

Students will learn to apply models such as CAPM and GARCH to analyze asset
returns, risk premiums, and market efficiency. Through case studies and hands—
on data projects, the course develops students’ analytical and critical thinking
skills for investment decision—making, risk management, and policy 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 A~ W D

.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
¥RAH: BT REF

Michael Ashby
S A BHFEHF

S| K % Downing ¥ R & 5 ¥ # %
S| K ¥ Judge @ F TR AL HR

1 1F Management Science & £ %
SR /RZE R E KBTS N FE

¥ {£ BlackRock A ] #% K # % At 7 7

Michael Ashby ##% 2 S|#F A% Downing B F A FF#H K. Mk 2015 5. 2016 4
AR KBS AFRFFFLT R L FA, MEE 2020 EREFOFAFEFFELF 40,
Michael Ashby #% B9#F 7 77 161 35 BCHE 7= 4 46 B o T, DA R Ao (o {8 B ¥ T4 o 2 72 52
fr, MERAE = EMAER, AR ARG B R R A A

A 5 5 (Management Science) #AFIHIEH TIE, HEFFAMRAFTEHRH T EX
WHhe B T EFAFW AR, Ashby BT EAXFRATITLKET EEZEA. WG EZ K
ZH FE KA AN FHAAE S\ ELE, AR e E o £01R O BURF R fr ik B AR L A
B, BHEREFWNEF EEE M., E428TY, Michael # 3% 7 BlackRock /A 8 # #
HABEEHR AR, TETRA RGO TIG AN the9H 570 R Ky 8 98 Tk R4
T <% M, Bh71 BlackRock £ 23K &Rt 37 F A LI

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

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

2. RENE
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RSB, FARRNAR BTN EMBES, F2HRITEANEE o ZERKET
BN FEHEE, BRLRENTBEREZENHER (CAPD) L HERFEMER, FAKEE
% AT K P A KU AT A .
RELRETHHLERR (BMH) BT HEMEL, FXEESERATITINTEN
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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 port—
folios 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, em—
phasizing practical applications and laying a solid foundation for future success
in the financial field

3. REAH
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1. 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

Ne e e W

Behavioral Finance Theories
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8. Empirical Finance Applications in ESG
9. Option Markets and Valuation

10. Predictive Modeling in Finance

REL: (L% RFXAGE LRSS VIE HELER)

Financial Valuation
ERFE: NG b HEEE

L. #HENE

Raghavendra Rau

SIMAFL B HK

S AF L RLGHR

S AFER AR F L (CCAF) QAR EE

BN e 2 EERE

W % F A BT Financial Management B[ F % %5
HE 10 2REFH LT ETRI 9. BE %S
W R HIA 8300 £k, hig# 30, 110 #54k 56
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Raghavendra Rau ##% 2 S|4 A% Judge B F T & @k R L & #37, W2 SHFE K 4 H
.0 (CCAF) WIEIsE A FEF AR EE EmASIM A¥ Z 8/, Rau & # % AT B Fr 0 4 e R 2,
BEMMNAFEEHNI K. MMNAKFBEYIS KRG EARFE. WA R ABE S ERRH
fap AR BAFAGELE. WEHEETRINERNSERE. 2023 FLREER2EL T
WERBFER; GEHELARK AWK FEE LT EwELKEZIZE BCD £E; & (4
Ve £ LHATFINE %L,

Rau % £ & @M LG FMB LT RTH M, EFEMRXHE (AR .
AEHM) « (BFFA) f (LREMR) FTWRALBERL KT AMER. BLBEREZ
WA 2 E AT 2R FE AW R & ERAIEH .

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 infor-—
mation. He’ s a past president of the Furopean 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.

3. REAH
CEBT N EZE BT
B B B TR AR
AEEFHF TR REMAREHANETFE
T ERFH AR B R
LA EARTRE A

- BUE B SR

RN EE

CRARGE M
CEARERAUE

10. & B AT &£ & 2

—_

© 0 N o O s~ N

1. Financial Market
2. Time Value of Money

3. Interest Rate & Debt Instruments & Valuing Stocks and Indices
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Computing the Returns and Risk of Portfolios
Company and Project Valuation
Decision Rules for Projects

Capital Structure Theory

4.
5
6.
7
8.

Advanced Capital Budgeting Techniques
9. Merger and Acquisition Valuation

10. Option Pricing and Financial Derivatives

WEN: (¥ RELBIATHWESG HFEAER 5]~
H AR

ESG Investing
FA T W FFE I /ESC

1. #BNA

Alexei Chekhlov
FRORTEAY RFRHEF

o W LAHHMATRERABATE R
o MR EAERSEE N A KAETRTAEA

o AR FEEADFELY

) / Alexei Chekhlov ZE AT FIF LRI KAFHKF R, T LM
IE BT A 22 9 S BB 2, S A A S
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PEREALE, BT Bk B R H A B R TR AT T A S A
b, B R EEERMAE. KA LB B SR B o B BT X
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WML G EEFREEEEFFEE NI GKARFAARATA AL A Z—FKMAT
AL CTA (AR Z WD nEl, EEFELMEHARRUEENHREAITE, LEEN
Ao g RE B RO EEENERIATN & XEE. Alexel REHRMTARHEHE
WE, BERREE. Mexel WEBH AT MEFETEHF. RAKF. RELH. HF
HeegB RN EE,

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 Prince-—
ton, 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.
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Additionally, Chekhlov serves as the Head of Research and Partner at Systematic
Alpha Management, LLC, a New York-based CTA firm managing several short—term
systematic managed futures investment programs. The fund managed by Systematic
Alpha was noted for its top absolute and risk—adjusted performance. In both 2009
and 2012 it has won HFMWeek US Performance awards in the Managed Futures (CTA)
category. It has also received the CTA Intelligence US Performance awards in
2014 and 2016 as best short—term trader. Alexei's primary research interests lie
in computational mathematics, applied mathematics, quantitative finance, invest-—
ment portfolio management and optimization, and risk management. His extensive
professional experience and research achievements across multiple domains also
enrich his teaching endeavors
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This course is designed to provide students with a systematic understanding of
modern investment management as well as ESG (Environmental, Social, and Govern-
ance) investment concepts and practical skills, enabling them to meet the growing
demand for ESG expertise. Through the course, students will gain a deep under—
standing 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 in-—
vestment 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

o N O O B~ W D

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

10. Environmental Factors and Investment Opportunities

BEE: (BEK¥: WHRALEREMF BRI

Introduction to Financial Mathematics
¥R HE: A REF

1. #BANA

Mete Soner
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SIAM Journal of Financial Mathematics £%
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Mete Soner # & Z#EH|W . JUTMN Z & AVF Wendell Helms Fleming B 4, %4kH
CHEERIHRERRE, BEAEFOERA, REXEEH A FEELE, 7T 1985 kEH
BAAFHELFM. BWETET RS TAFCEF e TR R T EML FHR, THRITTA
% Bendheim 2@ F Of Nl G A FTE AR, HFYRLEFaB I EAZ ALK
% —> Wythes' 55 Professor. RLHy# ¥ A BT 40 4, R & A K E AfE, hZH KX T
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Professor Mete Soner was a student of the master of control theory and geometric
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measure theory, Wendell Helms Fleming. He himself is an authoritative repre—
sentative in control theory. Due to his outstanding performance, he received
funding from the US Department of Defense to pursue his Ph.D. and obtained his
doctoral degree from Brown University in 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 Fi-
nancial Engineering. With nearly 40 years of teaching experience, his influence
spans across Europe and the Americas. Professor Soner's research primarily focuses
on decision—making under uncertainty, including topics such as stochastic optimal
control, Markov decision processes, nonlinear partial differential equations,
probability theory, mathematical finance, and financial economics
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This course is designed to equip students with core skills in financial mathe—
matics 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 simula-—
tions, Black-Scholes pricing and volatility, and the mean—variance problem and
CAPM.

3. WEAH
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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

Black & Scholes Formula

e A

9. Computations Based on Monte—carlo Simulations

10. Bonds: Duration, Convexity and Immunization

RE/\: (BLpHr548%: Python HE AN ELBREK W
AR

Data Science and Applications in Finance

¥RFE: B
1. #HENG

r Haiyuan Wang
'; :, TR KFHF
U ® A0 H L A ST B 3R
- ® {1 BlackRock JI37& & W & & #
‘ 2 D ® FEALFHEEEAANTES
O UL ARATFELAMERNTE
o UERLAFKELZE RGN
® ¥ {f CitationShares LLC 3z%& 4-#7/f
Haiyuan Wang ZE AHERF 5L E L2 TABRRRLE, F X7 HREDNIET
EKkFENRER, TR TEAFHAR L | THRERZFSLASNRE, BATEREBH
BB ERARAL . HRAF UWEULBEEEFRER, XaitF. LaFI 0T
R B, CAELRINAGBNANEMLEEZRS, BHFE BlackRock NEEEHEMLE R
#, TERABES LN, EHAATZHEEENALEITESE, TEEHERTENHR;
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Professor Haiyuan Wang has achieved remarkable accomplishments in the fields of
data science and financial quantitative analysis, with research focusing on
predictive indicators and longevity risk management. He teaches multiple courses
on data science and applied analytics at Columbia University, dedicating himself
to cultivating data—driven talent for the financial industry

With over 14 years of experience in modeling and development, Professor Wang has
a profound understanding of statistics, machine learning, and optimization. He
has held prominent roles at leading financial institutions, including Vice Pres-—
ident at BlackRock, where he led investment modeling and analytics; Executive
Director at Roosevelt Management Company, specializing in fixed—income quanti-
tative research; and senior positions at Global Atlantic Financial Group and
Morgan Stanley, focusing on loan modeling, algorithmic trading, and data analysis
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W . FEFFINEERE., THHAEZEFTNEF RS E, FEXERFXELT
AATEF RN, RENZBZRERES LR, BER. EE7E. RER. BEALKM
SBREMRFTE, AT EBTHRENALZE . BRLIZEREG. IFLRATE, ¥
A 3] A R Python 4 AT A0 iR & B U BYSRAE A7 B AL, TR\ AR K 4E 20 AT
G FEEBAK TR, HHNKER 0L RAT I T ES,

Data analysis is an essential skill in today's data-driven world, underpinning
decision—making across industries such as business, healthcare, finance, educa—
tion, and public policy. Through the processes of data collection, processing,
analysis, and interpretation, it empowers individuals and organizations to un-—
cover trends, recognize patterns, and identify hidden opportunities, enabling
informed and strategic decisions. With its wide—ranging applications, data anal-
ysis is integral to areas such as market research, financial forecasting, cus—
tomer 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, mod—
eling, 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 learn—

ing, students will develop the ability to leverage Python for analyzing and

addressing complex data science challenges in finance. By the end of the course,
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participants will gain a deep understanding of the pivotal role data analysis
and statistical methods play in informed financial decision—making.

3. REAH
L AR F 5 BT

2. . ERE5HITFEH
JLHERIR: L 5EN

4 BER: BHLHAE TN
5. EfE XA

6. Bt I

7. B3 T &

8. Wk F 5 W AL AR AR

9. BEMRFPEMTEETHE
10. K48 5947 1 4 Bk TR B9 7 5L

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

REA: (FEZ: QL EFETNTHNEET L IH K%
Entrepreneurship: Evaluating Market Opportunities
ERTE: AV EE

1. #HENE
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Matthew Grimes
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Matthew Grimes # X T SIH A% Judge B F . FIXHWH I 77 1 2 A b Fn 7] 4
R, ZBERARMAFHARARBTQANAF AR, SIANFEFRRAL LT ERN 7 &, BTH
REFQFAAFEENTEMNMEEE., Grines WX EFEKE 13 LSOV REE W
REBXE, X—RIXFTHMELGLVREH T EASEHRTER. W, B HKEFT
Academy of Management Journal HIExEIFHF X, KT HEFAKIFFAARIES FEHHE
BEE A f I EM., ESIMAY, BIHFMAR, FHRTAMRKRRNS LR uEH, FiE
TRV HZTHLE. EACLF OIS EME, Grimes HIRATF T — RV €IF T H M
TR, BEXFEMLEFT ALY, RV ASRANWEEAK. thiy 48857
BT, EM RN F AR R & F AT 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 posi-—
tive social change by way of entrepreneurship by studying both the contextual
and individual factors that contribute to innovation and the governance of in-—
novation. He is a member of the Organizational Theory and Information Systems
subject group at Cambridge Judge Business School, Academic Co—Director of the
Cambridge Judge Entrepreneurship Centre, and current Associate Editor at the
Academy of Management Journal.
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Working on a team, students will generate an idea, use business modeling tech-
niques 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, cus-—
tomer 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 entrepre—
neurial venture. This course is about developing the analytical and conceptual
skills required to research and analyze the potential for a new venture. The
research process involves identifying, evaluating and determining whether or not
to pursue a particular market opportunity. In addition, the process involves
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analyzing the desirability, feasibility, and viability risks associated with the
associated new venture

3.

—_
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Idea generation and evaluation for first—time entrepreneurs

Developing value propositions

3.Profiling customers

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

5.Exploring customer channels

.Managing customer relationships

.Analyzing competitive and external environment

6
7
8. How to pitch ideas
9

.How to raise capital

10.

Using entrepreneurship to address social and environmental problems

RE+: (RFEHEGHEAEE: BERuRNAE KL 27 4£
AT R TH R RHERD

Social Media Influence: Strategies for Amplifying Online Identity and
Impact

FRG W BT EH/ R

1.

BZEN A
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Freddy Nager

EmMNA¥ #F

® HmNAFLZNBEERFREEFHX

® YA IEEANAM (The Annenberg Agency) fl# &

® X [E 48 F/\E] MCA Records, fEX 23K & F—#IR R M3
Y45

® [ &/ EFF ) &/ 8 Saatchi & Saatchi BAXE

® f|EKEE5E 8K/ F Atomic Tango LLC €% A

Freddy Tran Nager %k B & /N K F LN B EHFE ¥ (USC Annenberg) HIfE# ¥
HF, FGEZRFHRIEEFLTE MS in Digital Social Media) #&|E . Freddy
Nager # %X E 2012 FRAELZHEBFREHK, EEHX N/ BT EH” (influencer
marketing) . “BiFF &7 (website development) PLE “4ld %" (entrepreneurial
communication) %R, M4h, MLE “LHEEEHENA” The Annenberg Agency #Y 4l
bEF— X E—NEHFEAR., HYEEFHARRFEE GRS HNA . Nager IR EH T H
K5 T IEHTEAE 30 £ FHT LTV ER,

& IR T £ E 404 E B /2 8 MCA Records, HEEAIKZ EHIER NI —H%RE,
L g RN ER & /A8 FEF) %/ 8 Saatchi & Saatchi EEEHEAXE, HF
H (Toyota) %% F ®X|%& L EHED. BHl, el I HEZE T —REBREEEHE WA
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L NE,

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

2. REANY
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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
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credibility. The course also examines the evolving role of artificial intelli-
gence as both a tool and a challenger in online influence.

3. REAN
LVR“®mA” . RE. KESEZZH
CFERAMARML: HE. ERELS
CEREE: EEKPI 5 #HERR
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AEEEK]: NIAFEATE) (AIDA A
9. A EHLEK: EEEHF

10. KR BEE: ATHRENB A S
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.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+—: (WHEH: AFEHECEGREEHETER)

Marketing Management
FRTE: BEEE HRETAF
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Omar Merlo ZRIAEFEE I FRAFREIRK, ARTRBEHMLEITENF AE
o BWZHET, T AN AY Judge BFREETHEHFH T, Onar X FEHEEA T
WHFAATERBRARR, OHERELHTAFNHFE. RAEZAE HEHREL LK
Fh, UREXEEHM W REL XL, AR BRREEEHESFAFLTVHTI L, &F
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a1E, WEEHEHNE. —E. Airbus %,

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

The course also explores the interrelationship between marketing and other or-—
ganizational 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 indus-—
try. Throughout the course, students will enhance their critical thinking and
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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 WD

Brand Management
9. Service Management

10. Customer Relationship Management

4. AX R HAK

RE—: (HAFFELARE: ERAATAXETRAXERLREN
P BB 52 )

Researching the Arts, Humanities and Education: Comparative and
International Perspectives

FRTE: HEXMF/HEEF
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Liam Francis Gearon I E4HEAFHF AL
BT, FEAFETF. ZH. ZEARDENRBAEATA, THEREHEMNHESF
B, XEHABRAFHATFRREFLNIMAIMMANERFAGREA £EF. FHPHFX
—HEEEAT, BEITEAR. AX. UFFHLBFRNERFTIEMETR, AHRBKM
BRI TAMAH A XN E. ARBE. RB A ETRN A, B E
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%2016 FHEHARFEH L,

Professor Liam Francis Gearon is a tenured professor in the Department of Edu-—
cation at the University of Oxford. He is also the founder and head of the
Philosophy, Religion, and Education Research Group at Oxford University. Addi-
tionally, 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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FHTE, AETEREE L. XERAMAREA, X¥. #HF. FHEFEHT, Bk
THREOBRY REERNEH. 2 THERUWES.

Across different times and cultures, art, literature, education, and religion
have always been crucial elements deeply embedded in historical contexts, inter-—
twining 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 philo—
sophical enlightenment
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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 stud-—
ies 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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1. Researching the Arts, Humanities and Education: Comparative and International
Perspectives 1

2. Researching the Arts, Humanities and Education: Comparative and International
Perspectives I1

The European Enlightenment I
The European Enlightenment II
How to Read and Interpret I

How to Read and Interpret II

How Books Influence Politics I

® N o o e

How Books Influence Politics II
Revisiting Arts, Humanities and Educational Research I

10. Revisiting Arts, Humanities and Educational Research II
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Child Language Development and Bilingualism
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Victoria Murphy
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Journal of Bilingualism and Bilingual Education, Studies in Second Language
Acquisition, System, TESOL Quarterly)

Victoria Murphy #R 2+ EAFNAE T FHEMFEARFHFFRIRK, FH &7
FHEERFYBBFRNB LTI, Victoria Murphy HZHWHRE L E T #ILE =&/
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Victoria Murphy is Professor of Applied Linguistics and Director of the Depart-—
ment 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 devel-
opment. Her work examines cross—linguistic relationships across linguistic sys—
tems 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 (Early Childhood Education in English for Speakers of
other Languages, Second Language Learning in the Early School Years Trends and

e 0000

Contexts), as well as numerous refereed journal articles and book chapters.
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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, inte—
grating 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 chil-
dren's language development from a psychological perspective. It is structured
into two main modules: Core Cognitive Mechanisms of Language Development (Psy—
chological Foundations) and Language—Cognition Interaction in Specific Contexts
(Psychological Applications).
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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

S S e R

Early L2
Instructed Foreign Language Learning for Young Learners

10. Bilingual Education Programmes
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Artificial Intelligence: Technology, History, and the Future

FRITH: HEEAE

L #ENE

Richard Payne

TmFRFAAUE

® TInFHAFNEREHE
® FimFHARFHFANEHARIE fFTA
® IR AP BA AP Hr = R [E] S A P T = 48 B B ALK B AR RE AP
ZHAEFEHEHRL

® YNRBEEUHF¥LMAMW Jacques Barzun Prize B/A
S0 AT R KT
® Tk [E T F AT % ¥ 2 Ehsan Yarshater ¥

Richard Payne ZEZ B R Z B KA F M £ ¥ RE HH K, ARALD £ X HABRS
W%, LV TERGRAFARE R L FHE L F A, Richard Payne # 3% & % B Xt/
FH R AR R KT+ B/R# R (Jacques Barzun Prize ) WIRE#H, tEvE(E “A
State of Mixture: Christians, Zoroastrians, and Iranian Political Culture in
Late Antiquity” RB T A E¥RW) %L, YR wFEAF¥RFLEFEF L, £E
DAAD S AL & A B % TE B, i 2 R KT,

Richard Payne I H TR i Z A& TN IS S R o7 ik, OB £ 04, FHA R
XANKFF AT &0 HRE QB 7 R e R AR, 878 T 1B R A Rk Bk 2 o] B &
Wik e, AEZBEFELELRIENSRBT ERERNEMR.

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 ap—
proach, 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. RENY

AREBEIBEFHRAARTEALRERATIERNARAE, oPmE Rk, R
BRNEREBRARXERERPE. BARRE, BAGHARE, BAKEX, UAATE
REZFEHLERFONAARAER . FERBLLBE, RO LT L RK, B
BRI BEM LN, ZFEREXMAA, FEFATLRRRNRE, BESHELH%
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This course explores the development, societal impact, and future trajectories
of technology, with a particular focus on artificial intelligence, from an in-—
terdisciplinary 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 eco-—
nomic and social systems. Through classical literature, case studies, and con-—
temporary 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 relation—
ships between technology and society.

3. WEAR
BARM L BEERREA
BAEERE (=)
BAWEERE (2
BAEFRAFEX ()
BAEFRAFEN (D)
BAEKEX
CAIERREREZS (=
CAIERREREZT (2
CATERERAREX (=)
10 A\ITHEHFAEX (Z)
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.What is Technology?

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

. Techno—-Utopianism, II

. Transhumani sm

. Al Communism, I

O =N O O B~ W D

. Al Communism, II
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9. Al Capitalism, I

10. AT capitalism, II

REMN: (BFEAEGXRERI: UWREFEHNAW VR EARE
FHREERKRE)

Exploring the Intersection of Art, Science, and Technology in Contem-
porary and New Media Art

¥ERNFH: BTFTEA
1. #ENGE

Alejandro Borsani

ZRERITFER REHFX

® ZTEGNITH¥IE (RISD) LI 5XEAMAR AL g HK

o HE BAEXAMLTVRERRHZE

® HIZALGUHHENZATAHENEAR., HFFH

® ERUAELHLNEZLYIERY, O FFETFEAT
Cairotronica. @IKiTENEF 5 T HHE ATMHK 2 ACM SIG-
GRAPH. Aesthetica 45 f #.% . Videobrasil [ Fx /& #f2 BIEN-
ALSUR [E Fr 4 B %

Alejandro Borsani Z#& 2 FE G X ITFHRN LA GHEZ, TEAFTHAR LR SEMFH
URITEREALG XA R T EHRE. AR ERZEZA, B¥EREANIL, B
FEH, BFFMUHETENE A, ClEHBAELEENNNER, ¥ERETHMLESR
FW N E T E R KRBIH S, Borsani HFWMEREERLL2RKMAR. AHREME AT K
ENRFACWEFEEEFEARGFREY, AFFZEF LAY Cairotronica. 2 It H A
E 7 5 & sh# AT 41 ACM STGGRAPH. Aesthetica 48 1 #2837 . BIENALSUR [E R W 4 & .
Artech EFr 423, Videobrasil EFFE. Story of Light ZAXhT . EREHE LAY,
£ /KA Channels LA AT M4 A RiIxITHIE 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 uti-
lizes 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 (Sdao Paulo), Story of Light (Goa), Festival Internacional
de la Imagen (Manizales), Channels (Melbourne) and Lahore Design Summit (Lahore).

2. RENY

ARBRERZLRER. BEERANEF@E, UWHEEKZAAREK, BRAXZ
BAMMEATE R REAKRE GEAREZHNG L i FEFRBL P MBAEN AR F
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BREELSZOFR . HATIEY (Processing Al E4HE . Arduino A3 % & . Unreal 5|

EENURE) SEFHEL, ERAFEECARBEMBABSAHABREE THREN, KL T
REBARBERANEXZFEENFRERERZARCIET £,
This seminar explores the dynamic intersection of art, science, and technology
in contemporary and new media art, tracing historical connections between artis-—
tic expression and technological innovation. Students will analyze groundbreaking
artworks that critically engage with scientific research, investigating the phil-
osophical 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 meth—
odologies, technological research in creative contexts, and the emerging possi-—
bilities 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 tech-—
nological developments into powerful, critically reflective creative experiences

REAR
CARERTHBARE S K&

M. L¥FRE, EVERSWHER
o EEEACRAFE L. ARG
BRAZ FHHFANELS L EF BN

W R FREE AU FNEAR
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1. Introduction — Art at the Intersection of Science and Technology
Light and Color — Optics and Visual Perception

Sound, Technology, and Space - Sound as Art

Nature as artist - From Fractals to Generative Art

Data Visualization and Art — Bridging Science and Aesthetics

& o W

Interactive Art — Custom Electronics and Physical Computing
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7. Natural Systems and Environmental Narratives
8. BioArt, non-organic life and post human aesthetics
9. Embodiment and Virtual Reality

10. Networks and Collective Intelligence

5. AV EREERE

B’E—: (Al FERWAPERRSEERSR%E: Meta HXFE
AT Th B R )

Insight to Impact: From Research-Driven Strategy to Product-Market
Fit

AT . B E B AT
1. EXN4E

Lindsey Bier
Meta AE Al =R E%. APARBRHFER

BN F B BORE F IR

EFRE & 5H % MBA T E B E 5
(s X)) Bl £

Bt aths (ISA) “ERtHFERELXE” HEH
kB S (E PR/ B Xt 50
TAETEEERE LN AR LEKER

2. ERLHINH

Meta /A& (B[ & % Facebook) fE A 2HAMEMAH AT Z—, REELBANHTE
% [% (4m Facebook, Instagram f WhatsApp) , FFEFIMHF ) & . A TA e fo i I E AR
B R R, NERRA R TTFE, #iT Meta Quest %% 2 Reality Labs #3012 A ALK
R1%7, FEAE AT 4TI LLaMA S EER, mERE AL K. KRILELEHAE 20 2H P HH
¥, Meta IE LA+ A NI, HERRKEFHINIHTELS,

3. REAE

RS WA A TR, TR BT RE ERBHEA, TRT AP R
R 5 A P 5 et 5 X

AR Neta AT Al FEEEEAP ARARERESUT. BREHRELLLE
Meta 35 F & AL S R ¥ HERER, RAKRWAALRAFE T RLBELA P
B A 8 A R B B R A

SRR AR, EENA P AERIE. 5 R 6 R B KRR R R
Eib, FREH AL TRESHFEFRRRMNBNA, AERANER P EEEAET
AT LT
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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 Al 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 un-—
cover 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, REAH
AEEIRAE R X P ZLTE E
2. % ALK 77 ikt 52 B8 B
3. B AR ERERFHEA

4. AT B8 3 A 2 R AR AR AL

5. ELAR 2 A 5408 = 3 it
6. = & Fug i R G Al 2
7
8
9
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MVP B & EIALR] & 2% K R
PRI R &
BB WA E S R
10. A 72 ¥ R S ol 7= o 25 R 3R

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

O =N o O s~ W D

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

10. Building a Sustainable Product Iteration Loop
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Cross-Media Entertainment - From Game IP to Global Content

T F . XN G R AR

Peng Fan

HoYoverse RIEFF X5 W AFIEREREH F A

® Y {fNetflix 2IKERIZNZFIEM F4E

o YHRIEF A SYHXEEME T
©® WL A K PR AR AT b & B 7]

2. ERLHVNA

HoYoverse (CK%iF) = — R2aKMmELWFEEXRF LG LATAE, UGER& RN
IR TT R A e 3 Fa T Akt - RPG AR 2011 SF (R LT o B L), K& &R (Genshin
Impact) , {FI) # 7| HoYoverse BEH A GIF 523K KEE, RN F B L& HITFAT
bz —,

Netflix A DVD M EFHE A REARE L, REHBEHLZREANEZELER KT, %
REFERERBER . E AL FFEKE, AEEL RN EFE" AL, KEHIE (2023)
AIAFERA 2.3 (EHE 190+ER) ; FEUWHME 330 2% 71; TEL 2000 %71 (F
¥EWFEFEEENE) . REMER: BE: (BFEYHIE) (EF) (BaEk) (44
REZEFIERD

3. REAE

EREA TN, FTRER IP A RAOINER, RN EHREFLHZ
NHEKRE. AT, Z—EFLBRHTHNEFEN. ZALAE LB FEHZFH .

AIRAZ H HoYoverse €I B FF & & B &l AL Bl Netflix T A N & & F £ F1%1t, RE
KREZAHEE (FREM®T: AETEHE) SRVZFAFHNILEER, F@AELY (EH)
SENEK 1P #HATHNAT LR T, ZaUEMMENER IPBERAZAHN T ERE.

FABRBIARE, ZENIPIFE. BENNFE. ZEARNEEI TV ERHEZN L
EHEL, REEWRRBR IPTENZ OGN, HHENSHKTNEABEF X EEEE R
Al

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

pipeline.

Participants will gain comprehensive methodology spanning IP evaluation, trans-—
media storytelling, multinational team management, and business model construc-—
tion—equipping them with the core competencies to navigate future super—IP
projects and establish themselves in the global content development arena.

4. REAN

Th

L BRF LR ES KRS A
BEe—: WA IP TR SH
2. WX IP BB HENTT K% A4
3. BHEANRE SR WA K
4. AR IP AL MIEEESR

S = BUNESLHLIT

5. IR E| R T BRI AR
6. BRE HEES L ANNE
7. ARARKRS: TATHELREE
BH=: B

8. HRAR = 4 e A AL AR AT

9. HIBU AR F T &R
10. SRR TR AT I AR 2"

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

AT FH: ESC 5% EEH L BT

1. TN Y

Gabriel Nam
B\ E Mercuri Urval £%

® Mercuri Urval 23k ESG & K 5Lk /NA A 5
® ¥ (T Page Executive &1kA

® ¥ {f Michael Page &F

® Y LEITRATHELEE

® ESG A iE 447

2. HEERHVANE

Mercuri Urval (E#g) £— KL TR A i EF/RENERANKRIES EEEH N
8, oLT 1967 %, BRI, ZABEAK 25 MNEFXEKE 86 MEL, WAHL 700 4 R
I, EEWVHHNH 3K,

B 2016 F &, Mercuri Urval HHIFEF|H 4 4 Stiftelsen Mercuri Urval FT#iF .
Mercuri Urval W& F A 23K, BMELBRS. TURS. T, £ef%. BH~5Z
. NEFT. BA. RBEYRESMMT . AEELREENEZE, EF£70 £/NE
FRERMBMRS. 2022 F Mercuri Urval £ HEZFPET AL T AL RB BN E ERE ALK
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ARBEHAKREE T /A8 Mercuri Urval EF K A3 ESGC ¥ X EF%it. REKE
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ESG has evolved from a peripheral concern to a central corporate strategy,
fundamentally reshaping investment logic, organizational models, and talent de—
mands across the business landscape.

Created by Mercuri Urval Director and Global ESG Specialist, this course lever-—
ages extensive consulting experience developing sustainable talent strategies
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and executive assessments for Asia-Pacific enterprises. It systematically demon—
strates 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. REAN

1.ESG ZaitE & 5 & R B 1%
2. ESG B L E 55 0 5 A% 00 B & MR AT
3. Ak BSG # A % & I . Phbk 5 HLE
4. % bk BSC K kLK
5.ESG A7 ke 5 gk 77 1P A AE A

6. 7 45 W ESG AR A%t

T EFQBE G HEL R RS

8. 23K ESG X B B 5 X 38 52 Bk

9. F A AT ESG AL F R E A

10. ESG sk #2 % 5 A~ AL ALK
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.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 A~ W D

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

10. ESG Future Trends & Personal Career Planning"

REW: (ARXAI FREHBSQALEFEER . EREREL
-~ LD
ASCEND|Inner Power & Leadership Lab & AI Future Builders
Launchpad

Tl FE:. ATEeERLHEE
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Caitlin Cai
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° AEHET (EH: AAEKRALTEF&)
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A

2. HBRLWANH

RARHBA 24 (Rakuten) , EARRABTHES “RATY” £EF, HARKAT
717 B2B2C MM F &, REAARARTBER . LHTEMNRRKA 24 JASDAQ £ 4 =],
AL F 1997 £, RHAZHE 4R, HA Rakuten B — RF|IMMIHN, BRET~Las
RRBAT, ExaE. BB, iM%,

JT% XVERSE B—FR R T 2021 F47. B#HMETHRINHE AT, £ETAIEEE
(ADD 5 3D #AMEA, A TIE Al By 3D WELEFHEHEF T4, BER
CEXMREER” . Al A BRE, BB IEEFH. Bl Al Lab 1 RoboticsX Lab fl#
A, AHERBHIAH —RALEEEREEBERL2AR. BAEN: EEBW, TROX
REBEITHET 2 LETHBE, BREAFTEEBR. BBERA. LEREA., GHRAE. L+
E. ¥ Z4F CPE JEIE %42 WL,

3. REAYE

ASCEND = — (18 A%k AL Gimm e %iRAE, tlElme “WESSA” 5§ “wk
MEall” o REGAEMASZOHKE: HHFIFAEAER FHILBHNERIATEE
TR, HFEERREHNAALHERE., B AL 7 &, QLLEEEEL R, 608
FERUHRBETHY, 31 RFRTANERK, REAFTHREBECGTAENNTAZRE
B, RABREAXRENLER.

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 psy—
chology 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.

4. REAH
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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
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.Building a Startup: Team, Model & Early Go—to—Market
9. Venture Capital, Private Equity & Startup Finance

10. Your Career & Startup Roadmap

REL: (RTEBEGENRWEFEITR: BYITRRES
PR R
Smart City in Action: Data Integration and Emergency Response Plat-

form Development
Tl rE: EERFTERESEFUATW

1. TRNA

Joyce Edson
I3 System PrEE] K 3K

UCLA 44 T 1E&TH E I £ A+
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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 Col-
laboration VP, this course builds on 36 years of municipal system experience and
firsthand leadership in modernizing Los Angeles' emergency response systems. It
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 in-—
tegration 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 Collab—
oration

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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