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FERE— BB 5T Probability and Statistics
RIEEEAENH

MR Sk

ST

BEfR A4 $92000 A (#RE8 200 AFEFRER)

FrERFRA : 211

BREE: PX

BEAR HEAXIRE

HEREERS  EINT4 14:30-17:30 3@ EHE_E 20:00-22:00

EFRREP FE2/20 20:00-22:00. 3/6 20:00-21:00. 3/20 20:00-21:00. 4/10 20:00-21:00.
5/1 20:00-21:00. 5/15 20:00-21:00. 6/5 20:00-21:00 #R L ZERE

BRSSP ET 6/ 4/17 14:30-17:30
ERRHIRETERFM 6/12 14:30-17:30
=B EERGIE :NTU cool =
ARIEHE:
ERANSEIBH LG5 50 £/BAEF 1 BB
B T EL RN

1. Experiments, Models, and Probabilities

1) Applying Set Theory to Probability



2) Conditional Probability

3) Independence

2. Basics of Random Variables

1) Definitions

2) Probability Mass Function (PMF)

3) Families of Discrete Random Variables

4) Cumulative Distribution Function (CDF)

5) Probability Density Function (PDF)

6) Families of Continuous Random Variables

3. Random Variables and Expected Value

1) Conditional Probability Mass/Density Function

2) Probability Models of Derived Random Variables

3) Variance and Standard Deviation

4) Expected Value of a Derived Random Variable

4. Multiple Random Variables

1) Joint Cumulative Distribution Function

2) Joint Probability Mass/Density Function

3) Marginal PMF/PDF

4) Functions of Two Random Variables

6



5) Conditioning by a Random Variable
6) Independent Random Variables
5. Sums of Random Variables
1) Expected Values of Sums
2) PDF of the Sum of Two Random Variables
3) Moment Generating Functions
4) MGF of the Sum of Independent Random Variables
5) Random Sums of Independent Random Variables
6) Central Limit Theorem
7) Law of Large Numbers

B2EZ28

Probability and Stochastic Processes - A Friendly Introduction for Electrical and

Computer Engineers," Second Edition

EYANEAPN

- 2/20 HEERERIEES 20:00-22:00%% LR =R
- 2/27 BRI, S mEgER

3/6 HRNEEE R 20:00-21:00 [ #R LFEE



3/13

3/20

3/27

4/3

4/10

4/24

5/1

5/8

5/15

5/22

5/29

6/5

4/17 14:30-17:30

17 6/12 14:30-17:30

HERABI TR E LR

FarkE k. RIAH MRSk (CDF) Btk
BEEHB(PMF) | BRI I

Bl BB SR 3011 B SR B SAPDF B
EER RS

AR RS I EHAEME |

HASEME |1, PEM S B BB, IR MRS
BRI

iR

BEWES . BIRHES

SRMEE

REREFMT 2R3 2 (M ERGRA-4
53 (BERK)

PEt SR 0. BEBEEMGF. 2E
It BN £ o SRASR 7 28

HERRERX

{SHEER

ZRERARTE

MR

20:00-21:00 FIH#R L:ERE

20:00-21:00 RIF R L3R

20:00-21:00 FE$ 4R L:&RE

20:00-21:00 EIH#R L:ERE

20:00-21:00 RIF R E3ERE



AR

AR 22 BL VESE(50%). WP AR ST B AR (25%) . WIRARFEETE & AlAE(25%)

AR E K



FEFREZ . ATEEMIE (Al Ethics)
ARTEREAREM

FRER  HBKE

FiREER: Hie&

BERR A2 #92000 A (RBB 100 NHGRARERR)
FERARAI ST

BREE X

A REeXiRE

EEHRAMBEE AERSR LEERBETEAMIT6 N, AR AL 2MES. T
S RAHEIEELE

A4 & 8 LR FRR 8B =15:20~18:10
=R ERRAIE

RIEME:

IERANBEBH LG B102 2AEF 12 MH

B BUN

RREEATHRBERBERBAEERMEEERMSRANME, BEE1E8E. B
5, HENPERRBETANERER URBERMERE, LR SMESHERRE,
HR, HRBEAIRNE R KRS FEINMZEAINTRRZRE, #E, BIEFARREMER
ERIERET, WAMARRM AT RMUAEHRBUGEFME, R RREIRRAIERZ
BATHRMANBEFEER, RREESR. MEIRENHERTE, HAZIRENER. LR
PEXHEAFIFREBEHEFE. RE AREHFERBERHHEMENRERE
HEFBHAIEERHAITHRRAR,

B2EZEH
10



Borg, J. S., Sinnott-Armstrong, W., & Conitzer, V. (2024). Moral AI: And How We Get There.
Random House.

Russell, S., & Norvig, P. (2021). Chap. 1 & Chap. 27. In Artificial intelligence: A modern
approach (4th ed.). University of California, Berkeley.

Gabriel, 1. (2020). Artificial intelligence, values, and alignment. Minds & Machines, 30,
411-437. https://doi.org/10.1007/s11023-020-09539-2

Russell, S. (2019). Chap. 7 & Chap. 10. In Human compatible: Artificial intelligence and the
problem of control. Penguin.

Vallor, Shannon (2016). Technology and the Virtues: A Philosophical Guide to a Future Worth
Wanting. New York, NY: Oxford University Press USA.

6. Hl4% 75 45 %8 (Kate Crawford) (2022), £=. =, UE, HE(ATEEREMWE)
, BEEE STk, pp. 71-108,

7. ZUIB. %7 3R (Taina Bucher) (2021), £—. Z. ME, HBE(RIERFMNEE EEED
BENBCAEE D), BEMBNELE,

8. # S B R A VIS H(Virginia Eubanks) (2022), £=. M, A&, HBE(BEIAE),
B R,

9. S .BRFE B (Cathy O’Neill)(2109), —. +E, HE(KEIFEMHIEERFER), X
%Hjﬂ-ﬁo

10. #IBE(Yolande Strengers) &I . H BE# (Jenny Kennedy) (2023), E—. Z&, (&

EE7F) BRAXEEH R,

11. FE 72 B B4 FE IR (Nick Bostrom)(2016), +=. +M., + A&, HB(BEE), /\
EXX ik,

12. HIEE(2023), (AT EEHMRIRE AR 2 BARZH), (FHX. BREHE)ZE
Fil, 37: 167-220,

13. HI8E(2024), (AIFRBREMMEESE: BERRKEZFHAR), PAGE(EEH
TYETFE S48 E 18], H1-68, DOL: https://doi.org/10.7015/JEAS.202403 54(1).0001
(THCI/TSSCI)

14. HIEE(2024), (NTHERMEZAZHEE ? A TERTAEZFE, (L
BAMETE T ZEHHAMNRE), AEEZEHIR, ISBN: 978-626- 393 008-7

B YANESPN
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https://doi.org/10.1007/s11023-020-09539-2

114/2/19

114/2/26

114/3/5

114/3/12

114/3/19

114/3/26

2 114/412

114/4/9

114/4/16

114/4/23

114/4/30

114/5/7

114/5/14

114/5/21

114/5/7

114/6/4

AREHAIZEBBHN

fRIEREAEL S HAIBER R IR E S

AIB R BIRIRELS) 18 2 fmiEsEeE

AT (TR BB

ATERENH ERBUATE 2 58

ATEF AR EEBUA M 2

FERER

Al NS a2

HhEE

AlRERE LB 2 BB E5RRE IR
R mRAER

AlBERE ELE M 2 MIZEIT E38RE B
BLFTEHF

AlRERE LS 2 I E35E: B
BERTF

AlFIERE BB 2 14 Rl 5 RE

Al TEHEXR 2T EEE

R LERESEHRERERST

WX BEERS
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#IFLSlido, TttC

HFSlido, THC

AR2E, BieRliRtRAS

AR2E, HiRER LRSS

AR2E, Bk tRS

)

EiR2E, HERERLRAS

pu

AAPR28,

)
B

RERS

=3

AR2E, Bk LtRS

AR2E, Bk LRSS

i)

AR2E, HERERLRAS

pui

AR2E, Bk tRAS
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AR2E, HRERLRAS

BRI EEREN

1R ENEL B HEMET
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AR

5% FA5IEE BE 53 Le 5l FERA R BA
No. Assessment Item Percentage Description
1 FRIEFELCHE L REE 30 % EXEERRA/NFALE
B
2 REBHER 30% RIE AR £ IR B 5T 5 RiHR
COELER S
3 HipE 15 % Take home exam 24/]NEf
4 MRS HEEE|E 25 % ER LRSI ENMEMELE
fREFEMAREHRE AT
fE&73 o
SAFFA10%, IREREBERH
BMETSIME15%
ARIZER
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FEFRE= ERTAIBIAIER (Introducing Generative
Al for the Humanities)

REEAREN

PR A

FIRZRED : BETsl

BERR A4 #92000 A (FRB 100 AFGFRER)
G A 2HEEH RALERBEET)
BRIEE: PX

A REeXiRE

EEDEZEMSEE . BRESEERGT, HEKR Al ERAZE. LS HEBREAXM
EREFRRE CHENLE.

[EZ0 3= BE kAR - IO 14:20-17:20

PR ERAE -

ARIEE:

IERANEEB LG 5 20 REEF 1 BHIH

LR

B ATRH R 28 fe, N AL B 458 i [ AR BR 4R 2 21 1 A () Jeg T O T 22, A Bl
ALH B B e N IRE ), AN ERIRdEUK, BOE BB AINE LR e A SO & ek
HTHER Sy BLE R,

ARG AR RE RIS AN SCRESk ) B A G E Y AL BT B FH AN PHER, 1E N R 2 Bl g |

Bl — e it DLE AR A FIRO S 5m 3R 7 2 AR, AR DA AR 22 D RIE S, DUE B

o LA T A AR AT AR A SERR B S e | WP A B\ SC 3 AR B VB, Hrhl &
14



Sk PTRERE 7 B S A

(VA iRy = 2 G SCELEM 2, DU B HEE R E)

- Raschka, S. (2024). Build a Large Language Model from Scratch. Manning.

- Pai, S. (2025). Designing Large Language Model Applications: A Holistic Approach to LLMs.
O’Reilly.

- Porter, L. and D. Zingaro. (2024). Learn Al-assisted Python Programming. Manning.

- FRIESE (2024). A7 kSR S @ Fn A AR KT 3UE.

EYANEAPN

. 2/20 RN BIEE, FHSREGooglelRE,
2121 % EHRZOST . PSS hhSE = T 1
FoE p AR ERES  $2 R URE S TR
(1) (Prompting LLM)
3/6
FAAERAATBR R A R HURE S L2
(2) (Prompting LLM)
S/13 HE R AT D 35 (RAG and
VectorDB)
I 3/20 AT EMEEST 7 (Fine-Tune)
321 A PERAT R S BRI (1)
Embeddings explained

15



7 4/3 (FR1R)

4/10

4117

4/24

5/1

5/8

5/15

5/22

5/29

6/5

AR EA R

A pRCATL /R BIRE SRR (2)

(Transformer explained)

A ARATRYRE & BLZEHE (1) (Speech
and Multimodal LLMs)

A CATHZET BLE LRI (Artistic
and Musical LLMs)

FERY LI AR (Evaluation and
Benchmarks)

A A ERA TR () — R & 1E(D)
(Compound AI)

A AT () — & 1EQ2)
(Compound AI)

SERTE G Guest lectures

NI R N B PR
& (Digital Avatar, Humanoid/Alignment

and Ethical ATI)

B THIR B & T

1. E(RIE B MR R, K BB RO RN BN e I B TR BRI E b, R

2
2. BESIAL, BEFRIOREI A

3. SEhHEEEGT RHRER, fER RS ARIR R E RS B kA, 1 5aEH A STE

gt &g

4. BEERLNSNGER L, RACEREE S, BB AP e B R T R,

16



AR A 22 B LI AR 20%
R IR EZE 40%
IR H R R 40%

* ok AR R TT LA I AT 2

AR E K
- R L HA R N\ AE B 2 ORI B2

- ARERAEERML Nvidia 7R E-2 KLl anas GETa]) . A BBk B[R] £, 7R 28k, W
ARERFEEE 13-14 AR 2R ELER 4R B 31 B e

17



FTERRM AR Al CFEERE R EEEF (
Generative Al: Text and Image Synthesis Principles and
Practice)

RIEEAREN

PIRE BUAK R

BIRHET: B

BEARABL: $92000A (REBBIRER 500 A)
MR ALRE (MABEAH)
BRIES: PX

REA GHRE

i

EEHBRZENSEE . AREEEEREE, HERR Al 2%, FEHEERELAE, E
FBE,

[m25 = BE £ 3R B - 538 — 16:00-19:00

=R EERIE : Facebook[ R K FEB R EE D]

https://facebook.com/groups/nccumathonline/
RIEME
ERASERBB L. &5 25 L 2EF 1 2BE (BE)

B Y EL 7 BUN

MR R AT SO Bl (52 A Rl A S B BB 5 | 2 — PR A B BEREG TR L B (LS RV REAE, A
RN T RA R AT AT BLIE FH B B A TR B . i AL BORERIE SRR e s, Ml Ay
i PR, Wi A B R A p X AT U IERR vTRE, B2 1 ar B R i S . GAN,
Transformer, KUFES A RAG, Al Agents, Diffusion Models 25 £4f7, 37 3# H T E. 40 OpenAl
API, LangChain, HuggingFace &% AutoGen %55, FERAE SC ARl B B 1 A= i I 22 B E

18



R H AR

1. BRARAEREC AL BORZ OB, clfEAPFEHEEE . GAN. Transformer, KBGESHE RAG,
Al Agents, Diffusion Models %,

2. ESEHAR T EFIHESS, $I40 OpenAl API, LangChain, AutoGen, HuggingFace.
Fooocus, ¥Ti&Z kA 4E R AL JE,

3. PREHAERGEC AT A& Bl BRK R, 1 H0N e i BB S P A T RRR 5 2R

4. SERCHIRELE, AP RN, sl s —E 8 A9 AL R,

EEY LS )
8 Pt B9 N AR A AR S O LR BRI 2, 3P TR N PR R BRLE
R 1R, B ARG

U

B2 T, PR AR TR T Colab MEATFEAEAE, Bl G HHkHMER
6

PRIR AT BT R o AR N AL BT B, 24 AL 2850,

a

Z AL RIIE G 5 BRI N M SC ARl M AR, B RERR SR A | Agentic AT 55 25 { fEK,

i PR BRI 0 B A PR BN o, B 5 BB Rl AT AFE S e BB, R T2 5 Tl
All,

BEER

TERLRER HRBEENNFEEPNTE

RIEA B KM

2/18 SRR BER A A Al R FREEEZERBENY, ATEEREERR
Al, 143 Colab & HOELREIR1E

19



2/25

3/4

3/M1

3/18

3/25

4/1

4/8

4/15

4/22

4/29

ISR RIS

4 R LR (GAN)

XEFAR Al ERREIGES &R

RNN % transformers RS2 [FIH

BIEEERE (LLM) BIFE R R fRiEsERE

BIBREL

TiE B SRB SRR A

BERIBERA R (RAG) WIRER BIE

HRAEE

Agentic Al E2 Al Agents

9> B#REER (VAE) FItARY B IR hkiE

20

M SRR DB S (R AES. ZRBRA
22, BB R REE, BEFE—EGEN
MNIST FE&FH45E

MHEGIRHEFERK Al HEEREH
B8 (GAN), @& GAN HIARIRIE, EE
HIFEREEG], KA EERTEIERME
S|

XEFEER Al BIEAE S, S5 RNN &
transformers Al 5o1E | FHEHERE T, &
seq2seq H&E | A EERE

RNN & transformers RS2 ELFAERZE4E
BEEEXEEEE., B TEHBEXNFRE

ERMARESRE (LLM), ERER. &
fRIERRERI T R

& OpenAl API, AEEXMARITEES
REIERT = IN

RAG MBS . ERERBEAERMES AL,
EEER LangChain B RAG %k

£ RERHE RAG LA HIREFIE S

TEER Al Agents ? & &t BZE R Agent
, M8 AutoGen HEZR i FE 7R FE& FA =15

278 VAE MR, B At SaHHER
B gAaBBRER Al HEREX



5/6 Diffusion Models E[E{&4 fk 11#3 Diffusion Models FI/RER, AiEHNIEE
2. U-Net ZZHEMBIRERS

5/13 XFEE A HREREE HATIEAE | FRAEMAXTFH CLIP #£3,
ZLZMBEGRER Al BRI EERA

5/20 Diffusion Models R+ RE Latten Diffusion Models, LoRA,
ControlNet Z# =
5/27 Fooocus E{EER AR I #BERR WebUI 428 Fooocus, fEF

Stable Diffusion ZEHRIRE KERZEI1E

6/3 M ERAMPREERRS=F

AR AR
* KRR T ALK B AE &+
o TEFENIIE: 75%

FERAEERCE R FIAE VIR 1Y, RERAVESETN 53 2 10 43, B0H![R) B3 i R RE 5 A i ),
{EHBERS T — K prompt st AEAS HIR ROKHERITESE, 1500 3 77,

o JIREZE: 20%

IR FR e — A AN AL ET 32, IRy BRI E R, DURAR 7 AR i, iz
[FEZ IR R =, WAESNINIT,

o LERZEL 5%
FEH S F AR TR | e[ 2R BLEREE, 74k LR A E), BHEGERES, BEIIAE &,
o FEAMINGY

AR A RIS bk, [RIEAM AT B A, fEfER BRREs =8y, DL 5 4588 N RIIFRH],
5y A ARG AT MBARY OG, fk BRI S W52 5 (LRI ERRY S0 2,

ARAE R

1. &4 Google Colab ZEuHER 1, 75 R EUE(HAF H O Google TR, AFRFENIIEZE
21



JERL ST Ust /2 %4, (B e LIB 8 H ORI & TR

. R GEEER) 1A https://platform.openai.com/ B OpenAl API 19 credit, FE#% 5 3£
Sk SE A AR AR AT R, SRR PR R S IR AL o B 1Y 5 42, (B H OpenAl
API RIREE Ll 7 (0 (R I AR AR AR 1 [F] 22),

SRR T LD EE, MR EEE R BROTES, BB E R IR AR R AL E I, EHEAR
Al ), AGRERE AR ALGRER, I REE SR, NMER T, 2 ulE)
[, 35 AP TR 42 T — {8 prompt BLEEAE HAURE R, EHEEFERERREESZH,

22



FERER FEZE (Deep Learning)
RIEEAENH

2K HA A KE

FRiRZEN: 523X E. [FKF. HERD

R A B $91000 N ((REBRERZE4 100 A)
FraRR Al AE1EEREE, KIULL LR[S

IRERREEE BEX

BHS  HEA

EEGRRENEEE &

=14 3% B _b SERSRT - 19 12:20-15:10

IRmEE FERGIE

ARIEEE

BRASEBELLS. 5 15 KREBEFE 1 ZEH

L LR

HEMNRETSIEXERANBREREREECRESE S EZERHEER, THRBLERE
MR BRHEERER ABRERARESE.

The instructor will guide students through the latest international developments in deep
learning methodologies and applications. The course will cover theoretical principles,
mathematical derivations, and practical applications. Students will gain hands-on

experience with deep learning tools.

23



(1) THRRESTERINHBSERE

(To understand the maths of deep learning techniques)
(2) BEREELE T A (I PyTorch, TensorFlow %)

(To familiarize with deep learning tools, such as PyTorch, TensorFlow, etc.)
(B) FRHRERERINNEHERKEER

(To understand the latest developments and applications of deep learning

techniques)

BEEH
1. I. Goodfellow, Y. Bengio, and A. Courville, Deep Learning, 1st Ed.,MIT Press, Dec. 2016

2. R. S. Sutton and A. G. Barto, Reinforcement Learning: An Introduction, 2nd edition, Nov.
2018

EYANEAPN

REE(ERE )

2025-02-20  MMABEAMEERER T AR
(Introduction & Machine Learning

Basics)

2025-02-27 FREMRE Lab 0 Warm up
(Deep Networks )

2025-03-06  BIEMHITHER

(Convolutional Networks)

24



2025-03-13  Transformers Lab 1 CNN

Introduction to Reinforcement

2025-03-20
Learning
2025-03-27 #RMEREFIERE B EiRER BB R IR S AR
(Linear Factor Models & (Recurrent and Recursive Nets)
Autoencoders)
2025-04-03
(HEAER)
2025-04-10 Valued Based Reinforcement A
Learning
(Generative Adversarial Networks)
2025-04-17  {EbisE Lab 2 Discrete control (Games, e.g., Atari)

(Diffusion Models)

2025-04-24  FREWLTRIE
(Normalizing Flows) Lab 3 Diffusion (+GAN)

2025-05-01 Policy-based Reinforcement Learning

2025-05-08
Offline RL

2025-05-15  [=17EfERR

2025-05-22  #TEREREH

25



2025-05-29 HiEkER

(Final Exam)

n 2025-06-05 [#@7EREERH

PR3

4 Labs (done individually) 80%

Final exam 20%

ARIEEK

e You must have access to GPU equipped with at least 6GB of memory

26



T &R/ BEERE M BHE SR (Robotic Navigation and

Exploration)

REEAREN

FIER R BSLFEKRE

FRIRZET : AE

DEAR A8 #91000 N (REBBAREH 60 A)
FRERAR A 2R &

RIREES . X

REAR YR

EENEZENSIEE - ET. B, PHEERREX
[R5 3= Bk 3R 5 /8 —R% £6:30~9:20
=EEFERME  BALEEXBEELE106HE (REEERE meet.google.com/wbh-oihg-jsn)
RIEHERE:

ERASEBELLA 5 _ 10 REEF 1 A8

B Y EL T BUN

AR 53 2 =8 T ZEAER 5y, 4301 2 RIIRE 18 B Bt ] i & (SLAM) ., FE ks 28 .2 35
o BRfE(Scene Understanding) BLER Z 38/ A B {E P4l (Action Control), RIVIRE B B Bt [&] 2 &
80 e A SRR B AT S B R FEARE, H B JL AR B B3 2 RGB-basedJ3DSLAM
71k G s BEARATE oy o) 5 B B A AL S, AR RITR AL A O B A B B AT RO E
TN BLEE B OB, BRI A543 HI 6l & AR S BB s, W03 R A2 A ik
A B THER BRI,

BE2HE

27



e Richard S. Sutton and Andrew G. Barto, Reinforcement Learning: An
Introduction, Second Edition, MIT Press, Cambridge, MA, 2018

e Sebastian Thrun, Wolfram Burgard, and Dieter Fox , Probabilistic Robotics,2005. (Intelligent
Robotics and Autonomous Agents series)

e Kevin Murphy, Machine Learning: A Probabilistic Perspective.

e Daphne Koller and Nir Friedman, Probabilistic Graphical Models: Principles and Techniques,
Ist Edition, 2009.

e Jan Goodfellow, Yoshua Bengio and Aaron Courville: Deep Learning.

Iz A A KM

- 2/17 Introduction to Robotic Navigation and Exploration

2/24 Kinematic Model and Path Tracking Control Lab 1

* Control System Basics

* PID Control

* Basic Kinematic Model

* Differential Drive Vehicle

* Pure Pursuit Control

* Kinematic Bicycle Model

3/3 Motion Planning Lab 2

* Motion Planning Introduction

* Path Planning

* Curve Interpolation

* Trajectory Planning

28



3/10

317

3/24

3/31

417

4/14

4/21

* Path Planning

Reinforcement Learning (1)

* MDP

* Value Function

* Bellman Equation

* Reinforcement Learning

Reinforcement Learning (I1)

* Q-Learning / Sarsa / DQN

* Policy Gradient / Actor-Critic

Project Environment Building (1)

Project Environment Building (1)

Project Environment Building (l11)

SLAM Back-end (1)

* State Estimation and SLAM Problem

* Probability Theory and Bayes Filter

* Kalman Filter / Extended Kalman Filter

SLAM Back-end (Il)

* Graph based Optimization

29

Lab3

Lab4

Lab5



* Graph Optimization for 2D SLAM (Bundle

Adjustment)

4/28 3D SLAM (1)

* Feature Descriptor

* Multi-view Geometry

* Lie Group & Lie Algebra

5/5 3D SLAM (Il

* 3D SLAM: ORB-SLAM

* Direct Method

* DNN-based SLAM

5/12 3D Embodied Agent

5/19 Paper Presentation (I)

5/26 Paper Presentation (II)

6/2 Project Presentation & Demo

AfEErE A X

o 1EZ: 60% (15% for each HW)
o i LR (10%)
o HAERHIREECEENE, HHWil. HIEHHE): 30%

ARAE R

o EJRBAFEMEEPythontBXERET. BRE. FEEE.
o BAARAKEGPUEFRZEM.

30



o ARBEHRFBERNMMARE, HBEATERMERRAS 2R, RRETEZYFRE
, iR RO AT I AR AR

31
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