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Al IS MAGICAL...,
BUT THERE'S NO MAGIC IN Al
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Tri tué nhan tao la gi?

Magical?

Programs that behave externally like humans?

Programs that operate internally as humans do?

Computational systems that behave intelligently?

Rational behaviour?
- 2?2
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Tri tué nhan tao la gi?

AN o Kha nang tro chuyén
m Kha nang nhan biét déi twong

s  Bixby says hello

Tri tué nhan tao la gi?

Co thé dinh nghia theo mét trong 4 cach sau

m systems that think like humans (Strong Al)
m systems that act like humans (Strong Al)
m systems that think rationally (weak Al)

m systems that act rationally (weak Al)




8/12/21

Tri tué nhan tao la gi?

Think like humans

[Turing, 1950. Computing Machinery and Intelligence]
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Can machines think? .— Q
A B

9

R.?

C

Q: Please write me a sonnet on the subject of the Forth Bridge.
A: Count me out on this one. | never could write poetry.

Tri tué nhan tao la gi?

M6 hinh may Turing
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Turing 1a 1 vi du dién hinh cho mé hinh cla
TTNT, do Alan Turing dé xuat nam 1950

DPuworc sir dung lam tiéu chi dé danh gia sw
thanh cong cda hé thong TTNT

Nguoi thdm vén sé trd chuyén véi hé thdng
TTNT va ngudi, co thé hdi bat ky cau hdi nao
Néu ngudi thdm van khong thé xac dinh duoc

dang tro chuyén vé&i nguwoi hoac may => hé
thong TTNT thanh cong
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TRi TUE NHAN TAO LA GI?

Acting Humanly
m Tri tué nhan tao la sw nghién ctru lam thé nao dé mdy tinh

lam dwoc nhikng cdi ma hién tai con ngwoi Iam tét hon

(“Avrtificial intelligence (Al) is the study of how to make computers do
things which at the moment, people do better.” - Elaine Rich & Kevin
Knight). (Rich, E. and K. Knight . 1991. Atrtificial Intelligence. New
York: McGraw-Hill. )

TRi TUE NHAN TAO LA GI?

Acting Rationally

m MGt giai phap tiép cén tri tué nhén tao la mét giai phap s
dung tri thiee linh vwre dé tim mét 1o giai “du tot” cho mét
van dé kho trong mét khoang thoi gian chap nhan dwoc

m  “An Al approach problem-solving is one which: uses domain-

specific knowledge to find a good-enough solution to a hard
problem in a reasonable amount of time.” — George Luger
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Tri tué nhan tao la gi?

Tri Tué Nhan tao la nganh khoa hoc nghién
ctru 1am thé nao dé may tinh x& ly van dé mot

cach “théng minh”

11

Tri tué nhan tao la gi?

m Tri tué - “Intelligent” la kha nang hoc, nhan thirc va
gidi quyét van dé. Mét cach cu thé, dé la:
- Kha nang gidi quyét cac tinh huéng méi
- Kha nang hanh déng duwa trén ly tri

- Kha nang hanh x& nhw con ngwoi

12
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Ung dung cda Tri tué nhan tao

m Ky thuat tiéng noi (Speech Technologies)
- Nhén dang tiéng néi => tim kiém bang giong néi (Google
Voice Search)
- Chuyén vén ban thanh tiéng noi (text to speech)
- Céc hé théng hoi thoai, giao tiép tw déng

What is artificial intelligence? © x

what is artificial intelligence

O

13

Ung dung cta Tri tué nhan tao

m Ky thuat x&r ly ngoén ngr tw nhién (Natural language
processing)
- Dich may (machine translation), VD: Google dich
- Phén loai van ban, VD: loc thuw rac
- Phén héi théng tin, hdi dap, VD: Chatterbot

14
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Ung dung cda Tri tué nhan tao

m Thij giac may tinh
- Nhan dang déi twong
- Hb tro chan doan bénh

m Bioinformatics
- Phan tich di¥ liéu gien
- Dw doan cau truc cua protein

15

Ung dung cta Tri tué nhan tao

m Thj gidc may tinh: nhan dang cac doi twgng ba chiéu to
mot hoac nhiéu hinh anh hai chiéu.

VD: cac dbi twong sau déu 1a ghé

16
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Ung dung cua Tri tué nhan tao

Nhan
dang
déi

twong
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Ung dung cda Tri tué nhan tao

m Thij giac may tinh
- Hb tro chdn doan bénh

18
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Xe dién tu lai cua Vingroup dat toc do 30
km/h

Trong thir nghiém cép dé 4, xe dién tw hanh cta Vién Nghién ctru D liéu I&n
VinBigdata dat tbc d6 trung binh 20-25 km/h va t6i da 30 km/h.

Trong 5 cép dd danh cho xe tw hanh, hién tai xe dién cta VinBigdata thudc Vingroup
dang thir nghiém & cap d 4, c6 kha nang tw van hanh khéng cin ngudi didu khién
nhwng van cé ngudi giam sat. Xe cé kha nang ché 23 nguwdi, don/tra tai cac diém do
khach Iwa chon. D kién Vingroup dwra mau xe nay vao khai thac tlr nam 2022.

19

Ung dung cda Tri tué nhan tao

m Céc hé théng logic
- Chang minh dinh {y tw d’c_‘)nq .
- Hé chuyén gia chan doan I6i, chan doan bénh
m Cac tro choi )
- Deep Blue (chess computer) tirng thang kién twong co
vua thé giot nam 1997
- Co vua, caro
m Lap ké hoach va ra quyét dinh
- thoi khoa bieu
- Ké hoach duong bay
m Robotics

20
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Ung dung cda Tri tué nhan tao

Tro choi

21

Ung dung cda Tri tué nhan tao

m Robotics

22
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Cac mau robot clia Honda ra mat tai Trién
lam cdng nghé CES 2018 - Anh: AFP

https://congnghe.tuoitre.vn/honda-se-trinh-lang-loat-robot-ai-moi-tai-ces-2018-20171209094 714552 .htm

Honda will unveil its new 3E (Empower, Experience, Empathy) Robotics Concept at CES 2018,
demonstrating a range of experimental technologies engineered to advance mobility and
make people’s lives better. Expressing a variety of functions and designs, the advanced

23

Lich str cua Tri tué nhan tao

m 1943: early beginnings

- McCulloch & Pitts: Boolean circuit model of brain
m  1950: Turing

- Turing's "Computing Machinery and Intelligence*
m 1956: birth of Al

- Dartmouth meeting: "Artificial Intelligence” name adopted
m 1950s: initial promise

- Early Al programs, including

- Samuel's checkers program

- Newell & Simon's Logic Theorist
m 1955-65: “great enthusiasm”

- Newell and Simon: GPS, general problem solver

- Gelertner: Geometry Theorem Prover
- McCarthy: invention of LISP

24
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Lich str cia Tri tué nhan tao

Lieh s e Tri 1ud nhdn tho
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Ung dung cla Tri tué nhan tao

Ung dung ciim
Tri tud nhan 100

= Thigisc may
tirn

ng dung coa Trl tug
nhan tgo

Click to add notes i
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M6t sb cong ty nghién ctru vé Al

00g ”An important shift from a mobile first world to an Al first
world” [CEO Sundar Pichai @ Google I/0 2017]

=g; Microsoht Created Al and Research group as 4th engineering division,

now 8K people [2016]

||

Created Facebook Al Research, Mark Zuckerberg very opti-

facebook L . g very op
mistic and invested

m Others: IBM, Amazon, Apple, Uber, Salesforce, Baidu,
Tencent, etc.

Co thé dinh nghia theo mét trong 4 cach sau

m systems that think like humans (Strong Al)
m systems that act like humans (Strong Al)
m systems that think rationally (weak Al)

m systems that act rationally (weak Al)

27
| Tri tué nhan tao la gi?
28
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Lich st cua Tri tué nhan tao

1943: early R 1950s: initial

* McCulloch & * Turing's » Early Al » Newell and
Pitts: Boolean "Computing programs, Simon: GPS,
circuit model Machinery and including general
of brain Intelligence” « Samuel's problem solver

checkers » Gelertner:
program Geometry
* Newell & Theorem
Simon's Logic Prover
Theorist » McCarthy:
invention of
LISP

* Dartmouth

meeting:
"Artificial
Intelligence*
name
adopted

* John

McCarthy

28
Lich st cua Tri tué nhan tao
1956: birth of Al - Darthmouth Summer Meeting
Nhiéu y twéng va mé hinh quan trong
Evolutionary Computation, Neural Networks, Logic based Al,
Heuristics, Semantic Representation, Statistical Methods, ...
B Xac lap cac bai toan trong Al
Pattern Recognition, Natural Language Processing, Planning,
Automated Proving, General Problem Solver, Game Playing,
29
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methods identified e mining, etc
1 Y applications )
Lich sw
Cua 1969-1985 1990
1 A I T Y T Y T
T[' tu e 1966-1973 1986 1995
nhan tao

Adding domain i

knowledge Role of uncertainty

* Development of » Bayesian networks as
knowledge-based a knowledge
systems representation

Success of rule-based framework

Rise of machine

learning

* Neural networks
return to popularity

» Major advances in
machine learning
algorithms and

Reality dawns

* Realization that many
Al problems are
intractable

» Limitations of existing
neural network

Al as Science

* Integration of learning,
reasoning, knowledge
representation

» Al methods used in
vision, language, data

expert systems,

30

Lich sty cua Tri tué nhan tao

Connectionism/Sub-symbolic (mid 80s-2006)

Cac bai toan Al (chu dao dung xac suét, théng ké):
B Machine Learning.

B Computer Vision.

B Natural Language Processing.

B Speech Recognition.

Resurgence of Connectionism/Neural Networks (2006-)

B Deep Neural Networks, Deep Learning

B Hinton, G. E_; Osindero, S.; Teh, Y. W., A Fast Learnin Algorithm for Deep
Belief Nets, Neural Computation. 18 (7): 1527—1554, 2006.

B Al industry
B Al platforms, Al Tools, Al Companies!

31
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gidi thuét di truyén

~ Ly thuyét diéu khién

m TTNT dwa trén co s& cua:

céc bai toan vé suy luan khéng chéc chén)

Nén tang cla Tri tué nhan tao

Toan hoc: Pai sé Boole, Logic mo, Ly thuyét xac suét (gidi quyét

- Nghién ctru khoa hoc ctia ndo va hé than kinh (neural network),

- Ngén ngi¥ hoc: xt ly ngén ngi tw nhién, cau tric ngi¥ phap

32
Nén tang cua Tri tué nhan tao
Knowledge
Search Logic Representation
Machine -
Learning Planning
Expert
NLP Vision Robotics Systems
33
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deep learning

S machine learning
(ML)
unsupervised
content extraction
classification

Artificial Intelligence
(Al)

: : natural language
machine translation ;
processing (NLP)
question answering

text generation

expert systems

image recognition

) N\ Vision
machine vision _~

speech to text

speech

text to speech _~

planning

robotics

34
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// Reinforcement
Computer learning
Vigion
S

%A
anoiniﬁon
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Al IS MAGICAL...,

BUT THERE’'S NO MAGIC IN A1

36
Cac bai toan Tri tué nhan tao
m Bai toan con khi va qua chubi:
m Trén tran nha co treo buong chudi nhing ngoai tam voi
cua chu khi, va trong phong chi co duy nhat 1 chiéc hop.
Lam thé nao chu khi cé thé lay dwoc budng chudi?
- ,-.h, o
'i.f,;?r;ag__ o ?
e :
/ —G‘IE— e
37 |
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Cac bai toan Tri tué nhan tao

m Sau nhiéu né lyc khdng thanh cong, cudi ciing chu
khi day chiec hép dén vi tri budbng chudi, va tréo Ién
trén hop, l1ay dwgc budng chudi

38
Cac bai toan Tri tué nhan tao
m Bai toan dong nuwéc:
m Cho 2 binh 9 lit va 4 lit, khéng co vach chia, va 1 voi bom.
Lam cach nao dong dwoc 6 lit?
39
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Cac bai toan Tri tué nhan tao

m Bai toan Tic-Tac-Toe (c& caro, khdng gian 3x3)

b
xRle

Xlo

40

Cac bai toan Tri tué nhan tao

m Bai toan Blocks World

Trang thai ban dau Muc tiéu

{ | m/\\ niiE c

41
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Tiéu chuan danh gia sw thanh céng
cua Tri tué nhan tao

m VAan dé c6 duoc dinh nghia rd rang?

m Co6 cac rang budc hoac tap cac luat xac dinh dé
dung de giai quyéet van de?

m VAan dé dat ra co dworc gidi quyét?
m Vuwot qua duoc thir nghiém Turing

42

Tiéu chuan danh gia sw thanh
coéng cua Tri tué nhan tao

m Turing 1a 1 vi du dién hinh cho mo
hinh ctia TTNT, do Alan Turing dé
Mo hinh may Turing xuét ndm 1950

: : m Duoc st dung lam tiéu chi ¢ danh
‘ v gia sy thanh coéng cla hé thong TTNT

G | udl | ;9= m o Nguoi thdm véan sé tro chuyén voi hé
| I “ ) thong TTNT va nguwdi, cé thé héi bat
| =l = ky cau héi nao

"

m Néu ngudi thAm van khong thé xac
dinh dwogc dang tro chuyén véi ngudi
hodc may => hé théng TTNT thanh
céng

43
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Tiéu chuan danh gia sw thanh cong ciia TTNT

m Trong mét s6 Iinh vire hep khac, c6 mét sb chi s khac dung
dé danh gia sw thanh cong cia TTNT:

- Hé sb Elo — co vua (duwa trén hé sé cla cac nguoi choi chi
danh bai)

- Ti lé thoi gian hoan thanh cta may tinh va cua nguoi trén
cung 1 nhiém vu

- Chuong trinh c6 thé tré loi theo cach cia mot ngudi hay
khéng?

44
Cac phwong phap xay dwng wng dung TTNT
’ ~ (¢ n = »
theo muc do "thong minh
Search problems
Markov decision processes Constraint satisfaction problems
Adversarial games Bayesian networks
Reflex States Variables Logic
Lol
"Low-level intelligence” "High-level intelligence"
Machine learning
Types of models that we can use to represent real-world tasks
45
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Cac phwong phap xay dwng wng dung TTNT
theo mrc d6 “théng minh”

* Mot mé hinh dwa trén phan xa chi don gian la
Reflex thwe hién mot chudi tinh toan cd dinh trén mot
dau vao nhat dinh
« Cac vi du bao gébm hau hét cac mé hinh duoc
tim thy trong hoc may tir cac phan loai tuyén
tinh don gidn dén mé hinh “deep learning”

46
Cac phuwong phap xay dwng ing dung TTNT
theo mwrc d6 “thong minh”
State-based models
Search problems
Mar:ov decisﬁon processes l . . .é.
dversstanil games . . . . ‘
= H BAE0AR
Womam B
« VAn dé tim kiém - R
« Tién trinh quyét dinh ctia Markov H H H-l
+ C4c trod choi déi khang -g-.--..
47
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Cac phwong phap xay dwng wng dung TTNT
theo mrc d6 “théng minh”

. Vé’n dé tim klém Search problems

. Tlén trinh quyét dlnh Cl]a MarkOV Markov decision processes

° Céc trc‘) ChO’i d’é| khéng Adversarial games
States

e Games: Chess, Go, Pac-Man, Starcraft, etc.

e Robotics: motion planning

e Natural language generation: machine translation, image caption-
ing

28221 / Autumn 2018 / Liane {

48

Cac phwong phap xay dwng wng dung TTNT
theo mwrc d6 “thong minh”

Constraint satisfaction problems

Bayesian networks

Variables

« Van deé thoa man rang budc: mé hinh dwa trén bién ma
chung ta chi cé cac rang bubc cirng
« Mang bayes: 14 cac mé hinh dwa trén bién trong do cac

bién Ia cac bién ngau nhién phu thudc vao nhau.

49
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Cac phwong phap xay dwng wng dung TTNT
theo mrc d6 “théng minh”

Sudoku
Constraint satisfaction problems 313 7 5|3]1416]7(8]9(1]2
6 1/9|5 6(7]|2]1(9|5]3|4|8
Bayesian networks 9/8 6 119]8]3]|4]|2]|5]/6|7
8 6 3 8|5|9]7(6|1]14]|2]|3
Variables 4 8| |3 1| — [4]2]6]8]5[3]7]0o]2
7 2 6 71113]19/2]|4]8]|5]6
6 2|8 9|6|1]5|3|7]2|8]|4
4(1(9 5 2|8|7]14(1[9]6]3|5
8 719 3|/4]|5]12|8|/6]1|7]|9

Goal: put digits in blank squares so each row, column, and 3x3 sub-block
has digits 1-9

Note: order of filling squares doesn't matter in the evaluation criteria!

€522 / Autumn 2018 / Liang

50
Cac phuwong phap xay dwng ing dung TTNT
’ ~ n = »
theo mirc A6 “théng minh
Constraint satisfaction problems: hard constraints (e.g., Sudoku,
scheduling)
(/,\T]\\i—“}—" \j" Constraint satisfaction problems
S T/ I Bayesian networks
T lL\ Variables
(\/\’3 /}_—’_'(\‘\’1 '
Bayesian networks: soft dependencies (e.g., tracking cars from sensors)
';1;_}—- “H, —{ Hy —{ H. —( H
000066
CS$221 / Autumn 2018 / Liang 7
51
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Cac phwong phap xay dwng wng dung TTNT
theo mrc d6 “théng minh”

Logic

Logic: thdng tri Al tlr nhirng ndm 1960-1980, van hiru ich trong
cac hé théng 13p trinh
« Kién thire va ly ludn

=> Cau hdi m&: lam thé nao dé két hop véi hoc may?

52

Cac phwong phap xay dwng wng dung TTNT
theo mwrc d6 “thong minh”

Logic
Motivation: virtual assistant
Tell information Ask questions
_—0_0 Ex——

Use natural language!

53
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Cac phwong phap xay dwng wng dung TTNT
theo mrc d6 “théng minh”

Search problems

Markov decision processes Constraint satisfaction problems
Adversarial games Bayesian networks
Reflex States Variables Logic
S
"Low-level intelligence” "High-level intelligence"

Machine learning

Types of models that we can use to represent real-world tasks

54

The End
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