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FERE— . BB Probability and Statistics

AR AT B AN B Y

FARBREHE . EEKXE ERERD

EBRAZL : A50A

ARz fRRl - FRATUR R

FAERAR A . B HERE

KRS | PR

FIRESR - 28IIM14:30-17:30 ; 2#1920:00-22:00

BIEES RS : 2/20 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
ElE : #ithE 4/17 14:30-17:30 ; #EK%E 6/12 14:30-17:30 - AR SRS =
A BRI 2R )&

AR - (DEFEERIRAIL0002 QAXREMABHIZHROENRRE - BHRR
GEAE2527

=i ERRAIE ¢ NTU cool F=

AR 1 A 22t
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
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

(5
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Probability and Stochastic Processes - A Friendly Introduction for Electrical and

Computer Engineers," Second Edition
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FERE_ . ATEZMIE Al Ethics

AR AT B AN B Y

FaREREHED . REAE HEFZE

AR BEIZED . EE FBRIEHE

BRAEL . ARS50A

ARl IR

FarAR Al - B IERE

RRES PNER

BRI FERGE  2H=15:20~18:10 ( 2&5:81% + LNy smar )

[E2E : 4/16 48 ETake home exam ( 1 XASEH ) - FAEcE RIS ER BN
[EIEFBEER -

KRR - (L)FZHEEBFRIRAILO003 Q)AREMABHBEHRODE _FIE - EHRR
GEAE2234

R A2 10 221

RRESEFTRBERFNBAIBERMEERAMS MHE - BREMEEH
B2 - Bt RENTS2ERGFBBANGRELDKERMERSE - UAE2HESH
BEARHE - ER - KBRBAIRNERICRM ORI EAIRTDIEORRK - #E - §K
AAMERAER ARV - WA RS EBUaESEE - ZH - K
sz NaT AR Z BTSRRI ABEGFBHE - FREKR - MEBBENLE AT
% - MRZIMENZ - RSB EXRRAHHISHEEITER - K& - AREHHE
B LR HAICH R EMIEMEFZNAIZRRELITBRS R -

2%EH

1. Borg, J. S, Sinnott-Armstrong, W., & Conitzer, V. (2024). Moral Al: 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, I. (2020). Artificial intelligence, values, and alignment. Minds &
Machines, 30, 411-437. https://doi.org/10.1007/s11023-020-09539-2



https://doi.org/10.1007/s11023-020-09539-2
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4. Russell, S. (2019). Chap. 7 & Chap. 10. In Human compatible: Artificial
intelligence and the problem of control. Penguin.

5. Vallor, Shannon (2016). 7echnology and the Virtues: A Philosophical
Guide to a Future Worth Wanting. New York, NY: Oxford University Press USA.
6. Elf5.57255%8 (Kate Crawford) (2022) - 55— - = - UE - ¥ B (A AL EEE®%E
R#E) - BsESE - pp. 71-108 -

7. i (Taina Bucher) (2021) - £— - — - & - BB (WIRFWEE : &
BAPEENBCAEE ) - SEBBINEIE -

8. #EEI.IUIIEHT(Virginia Eubanks) (2022) - = -4 - A% - B (#F
EE) HEBRLMR-

9. ElF.EBREM(Cathy O Neill)(2109) - 55—~ +F - HBE (KEBEHHIEZER
RB)  KEHhM -

10. #IEEfE(Yolande Strengers) &2 1. 5 (Jenny Kennedy) (2023) - 55—~ —
5. (BEETF)  BRRKBRIBLRT -

11. Es.BHrEE® (Nick Bostrom)(2016) - 5+=++0 - +A% - £ 8 (8BE
Z) - JUEXIE -

12. HEZEQ023) - (ALEERHmEERR ZEARRH) - (B - BEE
g) =1 - 37:167-220 -

13, HEZEQ024) - (AIFEBRENMIEESY BEBERKZXMMR) - Dbk
(EREMTE) ZHSE545518 - B1-68 - DO
https://doi.org/10.7015/JEAS.202403_54(1).0001 (THCI/TSSCI)

14. H18%(2024) - (NI EBZZMBEZARMENR ? ATEBRIT/EZIRET) -
(BHFBANEE- "%, BERHPNKRRE) - hmBESHhk - ISBN: 978-626-393-
008-7
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FERE=  ERARAATIEENAXER
Introducing Generative Al for the Humanities

an i s AN )

FIRR P ILEAZIED « EEAE HEFEZAM

ARBEZED . S H =EFEREIZER

BRABL . RR50A

RRiEdR Rl R

FIERARRL : HZSRTARTE (PRAAL R EEIEE)

RRRES | POURER

B4 iEEE FERIGE « 2810 14:20-17:20

RREREE 1 (D)BEEERIRAIS0005 (2)ARBMA BB D ZURE - BHRR
GEAE2443

Fon A2 10 21

EEAIRNMAERS R - ABHENSEBMOERREZE F ARBENEE - £zl
Al DFRAZIEERABKET] - AmEHBEEA - NZ2EFRF Lt wH AT
ZRERE D AP -

RERZRBIEH A BRI ERETRI Al TATEARBRAAPIR - EABLHEER
£ BRI AFNERRETZ AR - RERGUAXRSZOERE

% DSBS SEERRIARGER Al HEERRARE - WHERE AN EEMEEN

BEFRE  RHEXLEEE  BSHER  ZWELEERAFSES -

)

ZZ&H

\

ULRDZEZHRXEAMBE - LN ERHEESE)

- Raschka, S. (2024). Build a Large Language Model from Scratch. Manning.
- Pai, S. (2025). Designing Large Language Model Applications: A Holistic
Approach to LLMs. Q" Reilly.

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

- 2t 5R (2024). Al (B 7REVE/EEEN L 724 R) K XE.
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Y ESAES

2/20 B Y EA ARSI ! RIBEI - FAEBREAGoogletRsE -
MEMNAIRRELERE | RANES

T#2 (1) (Prompting LLM)

3/6 MEMRNARRLRE - RANES

T2 (2) (Prompting LLM)

N
S~
N
~

4 3/13 EEMCAIREE/DEREE (RAG and
VectorDB)

w
S~
N
o

BEEMTIAIR B ERAFER I (Fine-
Tune)

EMTAI /ABESRAFRIE (1)
Embeddings explained

w
S~
N
~

A 4/3 (FUR)

N
S~
'—\
o

ERAI /RBESHEIRIE (2)
(Transformer explained)
FEATNAINE S EZERE (1)
(Speech and Multimodal LLMs)
R TNAINE T LB 7F
(Artistic and Musical LLMs)

£
=
~

5/1 808 fE FRETOR (Evaluation and
Benchmarks)

5/8 mEMTNANRE () —ESTFQL)
(Compound Al)

5/15 EERCAREER (M) —H-E1EQ)
(Compound Al)

5/22 2£PM/EE Guest lectures

e 5/29 ABHEFRHER . ABRBEER

1% (Digital Avatar,
Humanoid/Alignment and
Ethical Al)

6/5 ERIIREXEHERE

=
(o))

1. EREEASBERERET - REHRBRINSITENEERRERIEE
b RIRBER -

B
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2. REEHRE - BARNREL -

3. BEIERKRFZ2EMNER  EREANUBRG EFBENEHE - I
BREAXBEIAERE -

4. BHERANTESE  RHERURE BENBEE-—DZ=WRAR

-

W:-EH:FEHT

RESHET RO 20%
FIBEREFE40%

HIREBEZRE 40%

r ERIEARUBREMASERE

ARIE 220K

- BELEMESNATESNRESE -
- ABREH Nvidia RESBERRE (FR4) - ARBLENESR  BEs
SR - WHRARERE 13-14 BRSBE LR ERRIE N5 -
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FEREN : £ Al - XFHEEGERNFEEET
Generative Al: Text and Image Synthesis
Principles and Practice

AR AE o AN B Y

FRBREZED : BUAKRE =XEERD

AR EIZEN - FHEZER 2IRMKEIHIE

ERARL . AR50A

iz E Al - R TUIRE

R R TFEFTERAE

KRES | PXUEF

B =EE LIREE : 28 16:00-19:00

AREFT - ()FEEEERIRAIS0006 AR ZMA BB HOE RS - BHZRT

GEAE2444

=P FERMIE : Facebook [BAEHAERE DL )
https://facebook.com/groups/nccumathonline/

HmEZENEE . BRBEFEBEENNAIERIHE

AR 1 A 22t

"ERI Al XFHEEGERNRBEER  S—FIFEERREHEEFLBIIR
B BERFZRA TBEMT Al WikiTEBRNBEMRRET - AmE Al WREEE
BEEENR  HMAREEZBEMRE  TREABRRENI Al NERDEE - 84
B EEEMLHEEE - GAN ~ Transformer «+ KELZESHEE! - RAG - Al Agents »
Diffusion Models E#:1i7 - WA T B OpenAl API ~ LangChain »
HuggingFace & AutoGen %% - Se it FEREIBGEMNZIREN -

=3

Wl

itz 2 1R

1. BRAERTU Al U0 - BEF&4EES - GAN - Transformer ~ KEFESHR
A - RAG - Al Agents - Diffusion Models % -

2. EFERZETEMEZ - #l40 OpenAl API - LangChain ~ AutoGen »
HuggingFace - Fooocus - &2 AEMT Al FBA -
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3. IRETAERLTL Al (U 2 fRIR AR - WRMEEEER BRI LA BERTE -
4. THREIREE -  BEMBRE - RETIER—EERERT Al 248 -

e

B HENANSRET | RSB ERFIEHE  ZORAEREILEER -
BEAT  HEWmSHE  REPREM Colab ETENEF - KSESREMARENF
ESE 15 L

BREEMRM  HESENOER AIRRETR - £ Al 8REB% -
ZUENEASR | REBABRSAXFER - BIREM - #HEEHEA - AgenticAl &
EZEEEIA

fMIBEBALE : ARERMSE - BE5IEREEMTAINAETEE 28 "8
BIEMER AL -

£%EEH
FTEZLRER - HERSZERRREPN B
RIZEAB KU
I 2/18 A TAREAE BT Al Bt i HIREANREN - BTEZRMEE
. I Al - 7748 Colab SEERERIRIE
i 2/25 A AR BT BEAEENZ O (A& %
BRAz ) - AEBERNEHEROERE - B
TE—{ERSER MNIST FREF DR
S 3/4 R E AR (GAN) ITARSEWEFERT Al FEREM
A (GAN) - 84 GAN AR
JRIE - ERNEAES - RBTEER
ABZ2ERNER
VN 3/11 NFER Al BEREES T NFAER Al WEAER - 815 RNN
K transformers B " 5018 1 BB
BT - K seq2seq RE - fAHRAZE
ZRHE
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N

5/6

5/13
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5/27

=
(e)]
(@)
S~
w

RNN & transformers FIS(E3 R I8

AEEE
BB
TEECHHEREA

(LLM ) BB K f

RERIEBER (RAG ) NRERE

(3

BREE

Agentic Al £2 Al Agents

B EREIER (VAE) BBHER

gz

Diffusion Models EA[E1& 4 A,

NFEE Al WREREF

Diffusion Models #EPE =58

Fooocus EfFE1E LR

M BREANMREERRD =

15

RNN X transformers (92722 E #5128
B EEEAERES  BRIENE
A RIE

EZWARLESHEE (LLM) - BRE
A - RiEEEENR

£/ OpenAl APl - Rl A 3T 5
BoORH RS A

RAG Wl = - ERRRALRNES
7% - BYEER LangChain 9 RAG %
EREZXHZ RAG FEB Rl EAOFER
PREL

ftEEZ Al Agents ? s 5t B1IRE @M

Agent - 7148 AutoGen HEZR1 FR 7R FE
SES

FREE VAE WIRIE - KRBT EEHERS
BRRE  ZRABGER Al NER
PP

7743 Diffusion Models fI/RIE - G3E
NN - U-Net ZR1BRB IR S
AR TIRER , EREWANFR CLIP
RE . ERNEGEMN Al HEKER
A

Latten Diffusion Models, LoRA,
ControlNet &L=

T #EFIIR WebUI 4228 Fooocus + £
Stable Diffusion EFIREZEE B El
1E
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BERAEDNUZREMNRERE

® FERKRRE: 75%

BRIFEARFGEEMBAR - SRIFERDRH 10 75 - BUIERERAAESEE
ey - BREES|H N —R prompt MERBLAERKENIEE  Bome 379 -

® HIREZER:20%

BEABRTR—EEN Al BAEE - BARASZHRMNEER - DIRTBHHSH
BERBZSNPARERSZE - THAREIMNID

® LRSE5%

FFEREIRSEE "HE L KESERE I LREY - SHEFAWES - BEIA
EZS -

® ZSMNNT
mza IEF L 2 FEMUERRS - B8R ERFE =K - M5 2EAKN
’E - 7ZEBCHEMT Al BEEROSE - BREREZER S5 URBHNE -

AR AT 22 0K
1. M Google Colab BIfEE ¥ & - BRIZEHFHT BRI Google 1R3% - ANRE

RTEZEREZRE ML ES - BolIZERBBECIKNZETTR -
. #5& GEEK) iX https://platform.openai.com/ & OpenAl API 89
credit - [B&Z 5 EEMTERHIRENETK - REPRMAEZSRHEEMRENS
% - {BEH OpenAl AP DJBEELEER G B (R H T AZIEAZIEEL) -
 IFERBACTLIVE - BIFEWEREE FAFm - NEEBEWEERT Al ELE -
EEATESZN - ARESEMIL Al RE - FRAREESEEBGE - ~MBEER
7 BEEEREN - SEMNIWEZEE N —E prompt MBEELNER - EES
EEEZABEIERH -
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FERED : REEE Deep Learning

Y=Y

FIER AR RN : (BARE AR X FEM - BOKFERD - HREIZEE
BRAB . A20A

AR Rl - FRA U

FRERAR Bl : BRSTRTARTE (PRI EE(E)

RRES | ENER

L=k FERISE ¢ 2870 12:20-15:10

[E5&5 : BiKk= 5/29 12:20-15:10 - AR S RILTZHKENRZF7ER -
AARERSE 1 AIS0007

R A2 10 221

ZEIRREF 5| BB R BAERERRCEZREBERZBREER - TREE
FRENG  HEBHSEBRER  ATERAXESRSE -
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.
(1) FRREEERMOBMEER

(To understand the maths of deep learning techniques)
(2) AFBREEZ TR (6 PyTorch ~ TensorFlow £ )

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

(To understand the latest developments and applications of deep learning

techniques)

£2&8H8

1. 1. 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
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ARz A B A4

E Y EAES HR(ERBRD)

2025-02-20 TR E RN
(Introduction & Machine
Learning Basics)
2025-02-27 R AR Lab 0 Warm up
(Deep Networks)
2025-03-06 G 1R A
(Convolutional Networks)
2025-03-13 Transformers Lab 1 CNN
s 2025-03-20 Introduction to

Reinforcement Learning
2025-03-27 AR A FE B A B B AR 28 IRE AR AT

IS

(Linear Factor Models & (Recurrent and Recursive Nets)
Autoencoders)
74 2025-04-03

(BRRER)

2025-04-10 Valued Based Reinforcement 4% ¥ 71 431
Learning (Generative Adversarial Networks)

2025-04-17 BAEEY Lab 2 Discrete control (Games, e.g.,
(Diffusion Models) Atari)

108 2025-04-24 REERE
(Normalizing Flows) Lab 3 Diffusion (+ GAN)

B 2025-05-01 Policy-based Reinforcement
Learning

i 2025-05-08

Offline RL
< 2025-05-15 e e
S 2025-05-22 e E R

B

18



19 2025-06-05 & TERERE P

T 2025-05-29 HIZRZ
(Final Exam)

BAEFNERT

4 Labs (done individually) 80%
Final exam 20%

ARIZE20K

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

19



FEREN  KBEEMBEIRE Robotic Navigation

and Exploration

RIEEAER

PR REAZED | BFERE HHEZAD

ARBEKE : ETH MEBEEE

BRAR 1 AR20A

e dRRl ¢ IR

FaRAR Rl : ITFSFTARIE (NIRRT ZE)

KRES | PUER

Bk FRRSRE - 285—18:30~21:20

AR © AI50008

=B FRIE | BINDBEARBESERELI06H =

=PE FEREAS ¢ meet.google.com/wbh-oihg-jsn

S Y EL

RERBEANB=-EEZNE S - HAIREIREH At EEE (SLAM) - EiR0 88
B 532 M (Scene Understanding) EAER RE MV EN F 1 (Action Control) - Bl
BN Bt ERE S N B SRR ERKEINSIGER  taERNREER Y
RGB-basediI3DSLAMA % - HRIBENH A EI2HABENELE T - BHEIR
EEBilTE BRI E R EE R T EIR M - BEESIE D Bl 6 2 B8 1845 )

Iy

BfESE - WH ABRCBBRBERSISTENREE -
£EEH8

® 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:

20



Principles and Techniques, 1st Edition, 20009.

® lan Goodfellow, Yoshua Bengio and Aaron Courville: Deep Learning.

Rz A B A4

e 2/17 Introduction to Robotic Navigation and
Exploration
A 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
* Path Planning
4 3/10 Reinforcement Learning ()
* MDP
* Value Function
* Bellman Equation
* Reinforcement Learning
) 3/17 Reinforcement Learning (Il)
* Q-Learning / Sarsa / DON
* Policy Gradient / Actor-Critic

3/24 Project Environment Building (I) Lab3
o 3/31 Project Environment Building (I) Lab4
477 Project Environment Building (ll1) Lab5

21



4/14 SLAM Back-end ()
* State Estimation and SLAM Problem
* Probability Theory and Bayes Filter
* Kalman Filter / Extended Kalman Filter

4/21 SLAM Back-end (Il)

=
o

* Graph based Optimization
* Graph Optimization for 2D SLAM (Bundle
Adjustment)
4/28 3D SLAM (I)
* Feature Descriptor
* Multi-view Geometry
* Lie Group & Lie Algebra
5/5 3D SLAM (ll)
* 3D SLAM: ORB-SLAM
* Direct Method
* DNN-based SLAM

=
N

5/12 3D Embodied Agent

5/19 Paper Presentation (1)

5/26 Paper Presentation (Il)

6/2 Project Presentation & Demo
BENELT

® {FZ£: 60% (15% for each HW)

® HBXHEBEHRE(10%)

® EEHHARFESEN  SERS - OEHES):30%
RIZEK

® EIELEREEBPythonERR  HREE  FESE -
® BEEEEAGPUETZENM -

® AREMATERIERR  ABRRTELHERFBZEE  TREAER

HRE - B EE I RANKB B BES
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