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BRIE— | WERBIRET Probability and Statistics
e AER

MREL  2EAS

FAZZEN : AR

IARAE . #92000A (fRE 200 AAGRHERER)

FERARAI - BT

B s . X

BRES  HEIERE

FERESR ¢ BN 4F 14:30-17:30 3B £ 20:00-22:00

BIREPFE2/20 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 #& L&&

EfeiiiT=E™ 4/17 14:30-17:30
Efeii R =RF[E 6/12 14:30-17:30
=P FERMIE : NTU cool =

ARIEAYE

ERASEBHLILA . &850 BEBAE 1 BBH
Ak A A At
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

et 1=

Probability and Stochastic Processes - A Friendly Introduction for Electrical and

Computer Engineers," Second Edition

AR A A

REAE

2/20 HRRE[BN 20:00-22:00#% L[R5 =B
2/27 HERiwm  EamEKERE

E 3/6 HRNEME BRI R 20:00-21:00 EF 4R L& RE
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6/12 14:30-17:30 EAKFYE

AEREE T T

et 2L (FSE(80%). IR FE R E AT (R5%). WK R EERT &1 (25%)
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HRE_ . ALEZMIE (Al Ethics)
= AE R

FERER | RIBAE

FIRHED . HES

ARAE . K92000A (FREBLO00A 4 FRER)
FaRAR Al 21U

RFES I PX

BEAR . RN E

ZEHmEREELE EBRUR LIEEHBEEBEANETON G, 8852 HIE
B, BERUIIRELE

B i=fE FERAERE  ®B=1520 1810

u]

#=ph FERIOIE :

ARIEAGE

ERABEBHALEA . B10RBEFIZIHH

Aok A AEL 1L
RRIEETFRELERBNRNBABERMNEBRPNS ROWE. R ET S5EE,
8%, SN

BERBR2EANERBERUNBIRMERSE, UNSSHESHELNE
SRRBAAINER IR DRI EAIBTBRISURSR, FS, BERTARE
MESENERET, WOMARMPTS RN SHREBUSTE[RE, H9, RRIZINGTH
AERZEBITERALREFBHE. RREKR. NRPRENHEATES, ERIXIR
D&, MNFDEFRNHIESHREBETSSE. &8 AR GERBERMUHHE

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

—

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

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

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

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

6. g4%5. 505588 (Kate Crawford) (2022), S5_. =. WUE, BB (AILEEHEEN
*MTLVE\‘» . AADEK{[: pp 71 108

7. ZRJI0. 705 (Taina Bucher) (2021), 55—, =, OE, HB (FEFHNEE | BE
EPIEREDUSEED) , BEEIFEIEEE,
8. fES B on. LWITe Bi(Virginia Eubanks) (2022), 5=, MW, AZE, H8 (B8

83) . BRI,

9. 270 .BRfE/(Cathy O’Neill)(2109), F£—. +5, HBE (KEBURHIEIEERR
8) ., KB,

10. FUBI18(Yolande Strengers) &P 0. H &8 (Jenny Kennedy) (2023), B—. —&,
(BEZ27) . BRHAEXELR.

11. fEese {BETIS5IEM (Nick Bostrom)(2016), s£+=. +W, +HE, HE (BE
2) . J\Et,.

12. HEZE(2023), (ALSERNHREBEREEADG » (R, Bt
=) =TI, 37:167-220,

13. HIEZE(2024), <(AIBSEEERNRIEIEY | BREERIREFIAI) , DAl
(BRZETE) Z=TIE5485188, 51-68, DOI:
https://doi.org/10.7015/JEAS.202403 54(1).0001 (THCI/TSSCI)

14, HIEE(2024), (ANIBERMAEZARMIZE ? AT E8RBITABZIET |
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1457 18 RESEBRRDEE i HEFEEN
114/6/4 MR DEEERS ISR R RN D
A=A T
S TSIES Beo LL B #9Rg268
No. Assessment Item Percentage Description
1 oEE il e 30% BX E5TR%as\ R LIE
&
2 REBHETR 30% RIRIR F IR AN H SRR
BUEE SHox
3 HpchZ= =7 15% Take home exam 24/)\6F
4 HARDIEEEImS 25 % EF LR BRIB RIS
RIEFENAZTEPIRE T
BRTI.
BAHE10%, RERHER
HENFTD1515%
AT EOK

13




R ERRAALIEEZNANXEMR  (Introducing
Generative Al for the Humanities )
e AER

MR EEAS

FIRZED © #HErEl

ARAEL . £92000A (FREBLO0AABFHRER)

FRAR  BREEH (RAMEZREEED)

BRRsES © X

REAT RN

ERBEAMBEE BREEBENYR - HEMT Al BRZRE - UBB&RE
AL AR E Z A EE -

5=k FRRSRE : I 14:20-17:20

#=ph FRROIE :

ARIEAYE

ERABEBNHLEA - 8§ 20 REEE 1 BEH

R 1 A AL

B & ATRHE R B e, AT 10 25 U1 16 10 B PR G 52 21 1 AR Jef T T2, A IR
AT FUKBLZ EALEMAN AR, AamfoAakfK, SoeBEBAIE Lk Aot &l
ST 7 BRI

A SR ST A SRR B AR B R TR AT B BLEE FHOAPTRR . A N AL P B AR
b, B IR DR Al AP s A 5T 2 AN, AR R LA Bk O B 3, DA
14
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TEC BN BB SR B Al A . AT BT SERE B fpe, N0 P8 G BN S A Bl 1) B sl
A, FRESCREEE, GRS B, Bl S A (F R A

=Z£H

(DA EBR 7= 2z SCHUEM By £, DM e fhEE25)

- 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.

— Felitgn (2024). AT ARG & i FiA: 1r 2/l KT k.

W

AR A AA

2/20 AR P S ) BB - BEEREGooglelRss -
2 2/27 T R ATE R T ¢ R0 S
£ (1) (Prompting LLM)

S 36
I BORATRUR 6 < 2 RIE =
2 (2) (Prompting LLM)

o /13 Sk BN ATER b 55 (RAG and
VectorDB)

N 3/20 ik B ATR R B T 0 (Fine —
Tune)

15



3/27 AR AT JHHEE S BT (1)

Embeddings explained

4/3 (HU)

4/10 e HGRAT [ ARG S BRI R (2)

(Transformer explained)

4/17 e R AT 25 5 B A8 (1)

(Speech and Multimodal LLMs)

=
(=]

4/24 o A AT BB 5 1

(Artistic and Musical LLMs)

5/1 FAUELIE H 25 (Evaluation and
Benchmarks)

>/8 SR GRATESR (1) 2 (E(L)

(Compound AI)

=
w

5/15 S GRATEED (1) 2 4 (E(2)

(Compound AI)

5/22 NG Guest lectures

=
N

5/29 ABESEAR T A o AR {E Bl B
# i (Digital Avatar,
Humanoid/Alignment and
Ethical AI)

=
ul

B RIUIR B 500 Jre sk

[y
()]

6/5

1. HEfG A A\ S BR SR, B P B B i 4l B A A S BB E b, R
BEBER.

2. &atL b, Baflkny EEY .

3. BB H G 2B EES, AE RN ] PR L AT R N S PR, 35k A
ARG Bt & 7 28,

4. BGERNINFR S, TR AL, HBEAE e IR T R

16



BRI EH T

w22 LB S H] B 20%
FEMERAF I 40%
JR I 5 40%

* % SRR A LA RSN A 5 Ry L

AT >

- A LRI GAIER Y AAE AR B
- KIRFREEEE Nvidia PEEE LR (JEsatl) o ABBRREAWE, FFEs%
B, WAARFRE 13—14 MK HLER % 4 SRR RS HI BB

17



RN - EATU Al XFEEBEREMRRIBEETS
(Generative AI: Text and Image Synthesis Principles and

Practice )

R EAER
FER : BUAKE
FIRZED | 2KEE
ARANE . 492000 (FRERZRER 500 A)
FRARRI . B3R (MARBEEH)
KBRS © X
RERT . REUIRE

ERBEAMBEE BREEBERME - WEMT Al 247 - FBHEEREHED

£ BIFRE -
B = FERISE « &8 16:00-19:00

i=EE FRRMIE : Facebook [ MAEEH AEIEDF /]

https://facebook.com/groups/nccumathonline/
AR

ERABEBHLEA - 8 25 REBEE 1 O (=

AR A ARk At
T AT @ S BRSO SR B BB RS, S PR HL B R BB (E SR MR AR A, B
BN T fRARG AL R BLE BRIk et ANt AL a2k e 5L e Ems, Ik
AL S Mo R, AR B R R AR B AT M AERR TR, B AR K o B iR A I
GAN. Transformer. AK#U:ES . RAG. AI Agents. Diffusion Models %4
18



iy, 03#E ] T 40 OpenAl API. LangChain. HuggingFace } AutoGen 4%, 52
PESC T A RN ] G A v 2 R HE

pis H AR

1. PAEA R AT R OB, fEmAe#is. GAN. Transformer. KAUGE S 1
. RAG. Al Agents. Diffusion Models %%,

2. ERSH A RE T HFIAEZAL, 141 OpenAl API. LangChain. AutoGen.
HuggingFace. Fooocus, &£y AL fEH,

3. PEESA G AT ity B e PR B, 70l Fe it B S T i B AR R T A

4, TERGIREE, BN, SRR — B ARG AL SR,

By
TEFFEER NS RET @ TCmREH S SR IR 8, 52D TR AGEERS B T B IS

BfeRY, Hiwkbl o i1 Colab METREME, Ala HBERMAREIER, 2
BB

PRI R @ 125 5ol AR B AT BTV T, 4288 AT 38 i g 25,

SRS R « SR NEW KOCF AR G A . Hatids A, Agentic AT F2{1
U,

REEEAWE  ~IER I, TR ARG AT ik @ s 2, saal T A ST
i/ AL, ,

et 1=

TER LRBEE  HRZSZERRABRP A

AR A AA

19



2/18

2/25

3/4

3/11

3/18

3/25

4/1

4/8

4/15

|||1“\
|||ii|||
“““‘\
|||i|||
“‘i“l

AR TARERAE AT Al A

RSB

ERE AR (GAN)

NFER Al BREESEE

RNN & transformers BOE 2 [F3IE

ARBESRE (LM ) MR RMmE
A Y b B

TEECRIHRHSREA

BRIBRER (RAG ) NIREREF

4t
ol
'jl.ﬁ
2

20

Az HRRARNBEN - RTEEWREN
L Al - 7748 Colab FEREMIRE

BT KRB OIS (B - B
BAIER ) ~ MEBRRHEROERE  BIF—
B ER MNIST FEHF 4

NMAEBEREFENT Al FERNEMETR
#8E% (GAN) - 845 GAN RER/RE -
ERNERES  RRTEERABRE
ARARE

XFER Al WEARBLE - 81 RNN &
transformers & "&01E 1 ALK REE

7T K seq2seq HH - FABRASERIE
RNN & transformers RO E 20
B EBEEXRERES BT NET

B /=38

ERMWAESREY (LLM) - ERERA -
B I & B AR i

£/ OpenAl APl - R A ITEBC
AR AR A

RAG S ~ ERHRRAEMNES
% - BYEER LangChain B RAG %4

EREZRHZ RAG T Bl EROFE ALY



4/22 Agentic Al E2 Al Agents f+EZ Al Agents ? &5t B1ZE @A
Agent - M43 AutoGen 1EZRI B EFI SR
Bl

=
=

4/29 BEEBE (VAE) MBHERIRE  BIB VAE (R - RAT ST B
BE - BARERER Al NESHE

=
N

5/6 Diffusion Models EA[E|{& 4 A, N 48 Diffusion Models FIRIE - EIFENNE
B - U-Net Z2BHRIIZ S L=

5/13 XFEE Al NREREF AR TER EREWMAXFH CLIP &
B Z2NBEGEN Al BEKERL

=
1SN

5/20 Diffusion Models #P& & 78 Latten Diffusion Models, LoRA,
ControlNet Z#i=

=
(9]

5/27 Fooocus EEE& 4K N 485 WebUI 1228 Fooocus - /A
Stable Diffusion ZFiREEZ & E 2 AI1E

I

=
[e)]
(2]
~
w

M ERANIREERRSD

BERE T,
* HRGRET A B B A S B
o {FENIE: 75%

RN G RE AE M N, FRIEET D Ry 10 70 BGH R B2 R GE = B i
g, MHEERSH F—X prompt SEAEG RS RAKEERIIESE, S0 3 70

o JIIRIIZ: 20%

TN T e — MR RG AT IEH HE%e, R0 = iRptad @Bk, DAehs )7 A2 i,
R B2 IR T E =, AR,

[ J
W
\|
(6]
o\°

21



R SBM B TIERE ) KRR ELEREE, Db BRRAE). BUGEEE, HESIAE

=

o AN INGY

ottty TOUTES ) ZHE, BT A A, fofEx BEREE —EIRy, LB B NAYR
[H), 70 H ARG AT IR O X Bl #2352 8 A [REA 70 .

R IE 220K

. WM Google Colab ZEywii H s, anlELHEf L H CU1Y Google IR5%, AMfE
HO1E S MERL e B st e %y, (Hn] DA H OOk D2 & T

2. R (JEZER) A https://platform.openai.com/ fi#{g{# /i OpenAl API 1Y
credit, MEi% 5 X mboc SRR T oK. AR rh B e e A 0L fh o0 2 1 )
%, (B OpenAl API wJaEw Ff Jifl (Re il S Bl AN I 2GR [R] 52 )

3. IR Nl DI, ISR LI AL, BB A ARG AT Ei R, W

AT, AREE A G AL JRE,  (HRAGE S B (E, NS RF,

FIEEENT, S ELEE S N —(f prompt BEREEMMAT R, BEEEFEEAN

BEF 2.

22



BRED . REEE (Deep Learning)
= AE R
FERER | [GIEREARE
FRISZED © 23X ZF - KT - #1519
ARAE : X91000A (IREBFRER 100 A)
FERAR Al . IBIEERTE - AL EOJEE
RFEsS | 1Y
BEAT . HERRE
MBI ENEARE &
B4 8B SRR ;79 12:20-15:10
=iE LERE
ARIEANE
ERASEABN LS - &_ 15 BBEF 1 BB
e

HEMRREPS|IENEREBRERESETEZRERETABRERR  FHBER
BN HEESERER  ATERRERE

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) YRREEERIMHBER

(To familiarize with deep learning tools, such as PyTorch, TensorFlow, etc.)
(3) K FEEBERMNEMERKEER

(To understand the latest developments and applications of deep learning

techniques)

W\

£ZEFH
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

ARz A A

REAE wE(EED)

1 2025-02-20 NAREAKZREEER
(Introduction & Machine Learning

Basics)

2 2025-02-27 HREH Lab 0 Warm up
(Deep Networks )

3 2025-03-06 BEMLAREE

(Convolutional Networks)

24



2025-03-13
2025-03-20
I 2025-03-27

7 2025-04-03

(BRRER)

' 2025-04-10
I 2025-04-17
2025-04-24
2025-05-01
2025-05-08
2025-05-15
20250522

Transformers Lab 1 CNN

Introduction to Reinforcement

Learning
SRR E RS 1 3 B3 1 TR e A AR S
(Linear Factor Models & (Recurrent and Recursive Nets)
Autoencoders)
Valued Based Reinforcement e R AR
Learning ) _
(Generative Adversarial Networks)
i B Lab 2 Discrete control (Games, e.g.,
- Atari)
(Diffusion Models)
REERIZ
(Normalizing Flows) Lab 3 Diffusion (+ GAN)

Policy-based Reinforcement
Learning

Offline RL

fe FE FE R P

fe FE FE R P

25



0 2025-05-29  HARERE

(Final Exam)

2025-06-05 (EERERP

AEREE T T

4 Labs (done individually) 80%

Final exam 20%

ARz 25K

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

26



ERIEN [ R EMmBIRE ( Robotic Navigation and
Exploration )
LN
MRS EIEEAS
FIRZED © SPE8E
PERABL . #1000 A (FREBFIERER 60 A)
Rkl : BIESH
BRES X
BRI RN
EEmEIZAEMEARE . BE1 - B - BIHEBENREE
[E5&EE FRRSRE - 88— _£6:30~9:20
=i FRRUIE : BIYBEARBSERELI6HZE (=IEEL meet.google.com/wbh-
oihg-jsn))
AR

BRASEEBHLLA : & 10 B8BEH 1 BBH
AR A ARk At

AR 0 s = SRR EB 20, 0 e BV S i B ] it e (SLAM) . LBk pe e
#2517 (Scene Understanding) Bl ZEZE iy E) (E £ (Action Control).
RIHRE S 0 B[] e 253500 7 o B SR A TR LA B i Y 6 PR G SE R, o & SRR B
RGB—basedy3DSLAM /i ik, 555 BRI /0t G B ee BRI SE AR &, TR SIS
ELZAM) R Al B i) P e (S B G G R il . OR300 HI G S 1S5 21 B S
WAL, WA ASRILER IR & sk 5 B T HERY R 1

27



5
e

S

ZEH

Richard S. Sutton and Andrew G. Barto, Reinforcement Learning: An

Introduction, Second Edition, MIT Press, Cambridge, MA, 2018

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

Kevin Murphy, Machine Learning: A Probabilistic Perspective.

Daphne Koller and Nir Friedman, Probabilistic Graphical Models: Principles and Techniques,
1st Edition, 2009.

Ian Goodfellow, Yoshua Bengio and Aaron Courville: Deep Learning.

AT

EE AR

2/17 Introduction to Robotic Navigation and Exploration

2

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

28



* Trajectory Planning

* Path Planning

3/10 Reinforcement Learning (1)

*MDP

*Value Function

* Bellman Equation

* Reinforcement Learning

3/17 Reinforcement Learning (II)
* Q-Learning / Sarsa / DQN
* Policy Gradient / Actor-Critic
- 3/24 Project Environment Building (1) Lab3
3/31 Project Environment Building (1) Lab4
n 4/7 Project Environment Building (Ill) Lab5
4/14 SLAM Back-end (l)
* State Estimation and SLAM Problem
* Probability Theory and Bayes Filter
* Kalman Filter / Extended Kalman Filter
0 4/21 SLAM Back-end (II)
* Graph based Optimization
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* Graph Optimization for 2D SLAM (Bundle

Adjustment)

3D SLAM (1)

* Feature Descriptor

* Multi-view Geometry

* Lie Group & Lie Algebra

3D SLAM (II)

* 3D SLAM: ORB-SLAM

* Direct Method

* DNN-based SLAM

3D Embodied Agent

Paper Presentation (1)

Paper Presentation (Il)

Project Presentation & Demo

o fE¥:60% (15% for each HW)
B (10%)
o [EHMIRILM(AEFE. Zmmss. NIamRE): 30%
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