Chuong 8:
Cac.cong nghé so6 chu chot (tiép)
* Tri.tué nhan tao (Artificial Intelligence.-—Al)

ONE LOVE. ONE FUTURE.



Tri tué nhan tao (Al) la gi?

* Al la may moc dwoc tich hop
tri thong minh cua con ngudi
dé co thé lam dwgc nhirng viéc
phrc tap nhw con nguoi

* Tri thOng minh nay dworc tao ra
nho cac thuat toan phe tap va
ham toan hoc
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Tri tué nhan tao (Al) la gi?

« Al tao trong phong thi nghiém pha| dwoc dwa vao wrng dung
thwe té va co thé xi ly dwoc cac tinh hudng maoi

> Kha nang hoc tdng quét (Generalized Al)

* Khi co nhleu giai phap, Al phal c6 kha nang lwa chon duoc
giadi phap tot hon = kha nang 1ap luan

* Cho dau bai, robot phai gidi quyét né > kha nang giai quyét
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Dinh nghia Tri tué nhan tao (Al)

« 1956: GS. John McCarthy (DH Dartmouth) Ian dau tién dé
cap dén thuat nglr Artificial Intelligence tai Hoi thao dau tién
vé Al “Dartmouth Summer Research Project on Artificial

Intelligence”

* Tri tué nhan tao la mét nhanh cua khoa hoc lién quan dén
viéc 1am cho may tinh c6 kha nang “bat chuwéc” tri tué con

nguwoi — (Strong Al)
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Dinh nghia Tri tué nhan tao (Al)

« Vay tri tué (Intelligence) la gi? Cau tra I&i khdong dé, va khdng
twong minh.
- V&i da so: tri tué lién quan dén kién thirc va kha nang suy luan, nhwng
van con nhirng khia canh khac, nhu:

« Y thirc, sw thong thai, cam xuc, sy cam thong, trwc giac, sw sang tao,
va (v&i mét sd6 nguwdi) con cbd ca tadm linh.

« Tri tué cling c6 nhiéu dang: c6 ngwdi gidi toan, nguwdi gidi nghé thuat,
kinh doanh..
* Do 4o, yéu cau may phai “bat chwdc” tri tué con nguwdi 1a mot
bai toan rat kho!!!
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Dinh nghia Tri tué nhan tao (Al)

- Kiém tra d6 thong minh cta may (Turing test)

* Ngwoi ra cau hoi cho 1 phu nir va 1 cai may va nhan lai cau
tra 1. Va néu ngwoi dat cau hoi nhan cau tra 101 va khong
thé phan biét dwoc do la cau tra I&i cua “ngudi” hay “may”
thi nghta la “may thdng minh”
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Dinh nghia Tri tué nhan tao (Al)

» Tuy nhién, nhw vay van chwa du...

» 1980 Nha triét hoc John Searle lam thi nghiém
“Chinese Room Argument”

|

J
%)

» Nguwoi khéng biét tiéng Trung, nhwng dwa vao chi dan
(dang fim kiem dap an) co6 the tra g1 dung. Tuy nhién,
thwc 1é la khong hé biét mot chut tieng Trung nao.

¥ TRUONG DAI HOC BACH KHOA HA NOI
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Dinh nghia Tri tué nhan tao (Al)

IQ SCORES OF ARTIFICIAL INTELLIGENCE IN 2016

18 Year Old Human 97
12 Year Old Human 84.5
6 Year Old Human 55.5
o _Goo_gl;ra;l ____________________________
Duer 37.2 IQ SCORES OF ARTIFICIAL INTELLIGENCE - GOOGLE BRAIN VS. BAIDU

Baidu 32.92
Google Brain
Sogou 32.25
Bing 31.98 Baidu
Microsoft's Xiaobing 24.48 M 2014 W 2016
. m‘;:m'&mmdrmmw Geade of Artificial Infeligence § r——
Siri 23.94
| | | |
Source: Intelligent Quotient and Intelligence Grade of Artificial Intelligence @ X %
Authors: Feng Liu, Yong Shi and Ying Liu voicebot.ai
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Pwong cong “A” hay “C” sé xay ra???

* May théng minh hon con nguw®i, hay chi tiém can va
lubn thua kém con nguwoi?

intelligence level artificial intelligence curve
A

(
;  human intelligence

| curve B
|

artificial intelligence
curve C
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Strong/General Al vs. Weak/Narrow Al

. “Strong Al” may tinh c6 thé bat chwé'c moi hanh vi ciia con ngudi:

* Vi du: Nhan vat Ultron trong Avengers. “Sinh vat nhan tao” nay cé cam xuc, y
thirc vé muc dich va tham chi I1a khiéu hai hwoec.

 Artificial General Intelligence (AGI): tri tué nhan tao cé tri théng minh sanh
ngang con nguwoi, khéng chi ap dung cho mdt nhiém vu hep.

« Artificial Super Intelligence (ASI): Siéu tri tué nhan tao c6 kha nang vuwot

trGi con nguoi

« “Weak Al” yéu (hoac “Narrow Al”): chi gi¢i han trong mot nhiem vu hep,
chang han nhuw dé xuat sdn pham trén Amazon va Google dé phan hoi lai
cac tir khnda ma ngwdi dung nhap vao. “Weak Al” chi thwc hién cong viéc

dwoc thiét ké dé lam.

« Strong Al “dwdng nhw” mai chi
ton tai trong cac cau chuyén
vién tudng.

 Weak/Narrow Al dang duwoc
phat trién manh, va rng dung
trong thuc té..

TRUGNG DAl HOC BACH KHOA HA NOI

STRoNG- WEAK
ARTIFICIAL INTEWIGCENCE  ARTIFICIAL INTELLIGENCE

HAMOH UMIVERSITY OF SCIEMCE AND TECHMOLOGY
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Samuel’s Checkers program (1959)

. Al choi c& dau tién, s dung cay tim kiém theo vi tri quan
co trén ban co tw vi tri hién tai

The computer is thinking.

7 TRUONG DAI HOC BACH KHOA HA NOI
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Choi tro choi

* May, '97: Deep Blue va Kasparov

* Tran dau tién thang kién twédng
co vua the gioi

Al c6 thé duyét 200 trieu nwéc
co moi giay, nhin truwéc 6-8
nwoc, doi khi > 20 nwoc

« Con nguoi hiéu dwoc 99.9 cac
nwéc di cua Deep Blue

« Hién nay ta co thé tai tao dwoc 1 may nhw vay voi 1
nhoém cac may PC c& lon.

* 1996: Kasparov danh bai Deep Blue
« “T6i c6 thé cdm thay - ngli thay — 1 loai tri théng minh
maoi qua ban co.”
* 1997: Deep Blue danh bai Kasparov
 “Deep Blue chwa chirng minh dwoc cai gi ca.”

I“ TRUGONG DAI HOC BACH KHOA HA NOI
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Sympolic Al — Al biéu twong

« Cach tiép can phat trién Al giai doan dau: Tri tué nhan tao
biéu twong (Symbolic Al), hay con goi la Good Old-
Fashioned Artificial Intelligence (GOFAI).

. Symbollc Al la thuat nglr chi tap hop tat ca cac phuo’ng phap
nghién ctru Al dwa trén cac bleu dién bleu twong cap cao
(con nguwoi co thé doc dwoc) vé cac van dé, logic va tim

kiém.

SUY DIEN TRI THU'C
. 7 Vs 7 n \ /—/R Vi g e
v’ Tri thire (chira cac su that va ASB .
cac luat két noi cac biéu tuong) A Moi ngudi ai ciing phéi chét
Mat vang da vang thi mac bénh gan
v/ Suy dién 13 qua trinh tim kiém B o hireme via 1ok Tarn B
phu hop “pattern matching” ..
A = chudn chuén bay thap, B = mua @Bao Ho

I“ TRUGONG DAI HOC BACH KHOA HA NOI
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ng dung Symbolic Al — Hé chuyén gia (expert systems)

MOt hé chuyén gia la mét hé mdy tinh c6 thé dua
ra quyét dinh va hanh dong nhu mot chuyén gia
trong mét linh vire cu thé.

Tri thae
chuyén gia

S

HE CHUYEN GIA MYCIN (1979): Chan doan nhiém trung

NEU  1.Nhiém trung tiéu huyét thanh,va
2.Bi nhiém tring & noi vo trung, va
3. Nghi ng& bi nhiém trung theo dudng tiéu hda
THI Cé thé kha chéac (0.7) la vi khuan thudc nhém bacteroides.
@Bao Ho j

I'-' TRUGONG DAI HOC BACH KHOA HA NOI
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Ung dung Symbolic Al — Hé chuyén gia

- Nhwoc diém chinh clia Symbolic Al: s bung nd to
hop (comblnatorlal explosmn) — s phat trien
nhanh chong cua cac to hop ky hiéu khién viéc doi
sanh ngay cang kho khan.

* Va... voi trong thwe té rat kho co6 mét co so tri thire
day du dap wng véi cac dau vao da dang.

TRUGNG DAl HOC BACH KHOA HA NOI

HAMOH UMIVERSITY OF SCIEMCE AND TECHMOLOGY
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Non-symbolic Al

* V&I Symbolic Al, tri thtre (luat) dwoc tao ra thong

gua suw can thiép cua con nguoi, nghia la:

« Néu ban muon tao ra mot Al dé thay thé bac s1, ban phai
cung cap cho né rat nhiéu sach glao khoa y té va né tra
|&i cac cau hdi bang cach tra clru cau tra |1&i t& nhirng

sach giao khoa do.

* Non- symbollc Al: cac dinh dang thong tin dwa trén

con ngwo’l khong phai luc nao cung phu hop nhat
voi Al va khuyen Khich cung Cap thong tin tho vao
Al ma nd co6 thé phan tich va xay dwng tri thire an
cua riéng minh. Nghia la:

« Thuat toan hoc cac quy tac vi né thiét 1ap cac moi twong
quan gitra dau vao va dau ra.

TRUGNG DAl HOC BACH KHOA HA NOI
HAMOH UNIVERSITY OF S3CIEMCE AMD TECHNOLOGY
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1980s: Neural Networks

« Mang no ron dau tién: McCulloch & Pitts (1943),
Rosenblatt (1962) — perceptron

- Giai thuat lan truyén nguoc
 Pé xuat nam 1969 va nhac lai
nam 1974 ‘
« Chuwa phat trién do phan
ctrng qua cham, nam 1985
mai phat trién tro lai

I“ TRUGNG DAl HOC BACH KHOA HA NOI
HAMOH UNIVERSITY OF SCIEMCE AMD TECHNOLOGY
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1990s ~nay: Cac mé hinh xac suat va hoc may

* Pearl (1988) — Bayesian networks

P(B) ME)

001 Earthquake 002
B E |PAIBE)
T T 95
T F .94
FE T 29
F F 001

A |P(MIA)

7 TRUONG DAI HOC BACH KHOA HA NI
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1990s ~nay: Cac mé hinh xac suat va hoc may

* Hoc c6 giam sat:

Labelled Data Output for Apple
future mputs P

Apple Apple —
A /B Machine
' ' Learning Model

Apple Strawberry
A .

<

Training

Strawberry  Strawberry

(

7 TRUONG DAI HOC BACH KHOA HA NI
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1990s ~nay: Cac mé hinh xac suat va hoc may

* Hoc khong giam sat:

Input

Machine
Learning Model

-~ 0

<

7 TRUONG DAI HOC BACH KHOA HA NI
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1990s ~nay: Cac mé hinh xac suat va hoc may

* Hoc tang cwong

it'sa
mango

o> =

Input —

Response

! ¥ WA RIS BT DT e BT L TR TR I N

Feedback

Noted!

Learns

Reinforced
response

Iits an
Apple

Input

HAMOH UMIVERSITY OF SCIEMCE AND TECHMOLOGY
Lol
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Non-Symbolic Al: Hoc may - Mang no-ron nhan tao — Hoc sau

ARTIFICIAL INTELLIGENCE AL WD €9 L1is G2 ATEL Sy
A program that can sense, reasor] luan, hanh dong va thich ng

act, and adapt

Thuat toan co hiéu nang dworc cai
thién thong qua viéc tiép can voi
MACHINE LEARNING 7N thong gua viec tiep ¢
Algorithms whose performance improve ngay Cang nhleu du; Ileu

as they are exposed to more data over time

DEEP

LEARNING Arfificial Machine Deep
b il Intelligence Learning Learning

networks learn from
vast amounts of data

7

Mang no-ron nhan
tao nhiéu I&p hoc tw
mot lwong [&n div liéu

Engineering of Ability to learn

making Intelligent without being explicitly
Machines and Programs programmed

7 TRUONG DAI HOC BACH KHOA HA NOI 1950°s 1960's 1970's 1980's 1990°'s 2000's 2006's 2010's 2012's
_ HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY =

|
2017's

22



Moi lién hé giira TTNT, hoc may va hoc sau

Artificial Intelligent

Natural Language Processing
Computer Vision

Text to Speech
Motion

Machine Learning

Deep

Supervised Learning Learning

Unsupervised Learning

Reinforce Learning

I“ TRUGONG DAI HOC BACH KHOA HA NOI
! HAMOH UNIVERSITY OF SCIEMCE AMD TECHNOLOGY
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Moi lién hé gitra Hoc may va Khoa hoc dir liéu

Khoa hoc dir liéu Hoc may
* S dung cac phwong phap thdng « St dung cac ky thuat twong tw
ké dé tim qui luat caa dir liéu KHDL
- St dung cac ky thuat nhw moé hinh < Phat trién cac thuat toan nham phat
thong ke, trirc quan hoa, nhan hién qui luat tr dir lieu dwgc cung
dang mau cap
« KHDL giup danh gia dir liéu cho Data Science Machine Learning
cac thuat toan hoc may e —

Data

Unsupervised
Visualization /

Learning \

-

Supervised
\\ Learning

Data \
Preparation \\

Reinforcement /
Learning

25



* Tro choi: co vua, co vay, ...

Cac wrng dung cua TTNT

- Y té: Chan doan bénh, theo ddi bénh nha
kKiem soat ché dj an

* Giao duc: chwong trinh hoc ca nhan hoa,
ch&dm diém tw dong

* Robot:

« Xe tw hanh

* Tro ly ao Siri (Iphone)

« IBM Watson: soan nhac, choi c&, ndu an
 Thwong mai:

* Amazon thu thap thong tin mua hang va tim
kiém clia khach hang dé goi y san pham

« Dw doan ruiro
 Nhiéu trng dung khac

¥ TRUONG DAI HOC BACH KHOA HA NOI

Concierge robot from IBM Watson

HAMOH UMIVERSITY OF SCIEMCE AND TECHMOLOGY
Lol
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Mot so6 thanh céng

= Tro choi

* C&c nghién ctru vé TTNT lién quan den tro choi xuat hién tt thap ky
1950, khi cac nha nghién clru da cd gang tao ra cac chwong trinh
may tinh cé kha nang choi co.

* Mot trong nhirng bwdc dot pha dang chu y la viéc stir dung cac thuét
toan hoc may va hoc sau trong phat trien game. Lam cho game ngay
cang thong minh hon.

* 3/2016, AlphaGo thang dai kién
twdng co vay Lee Sedol

* Go la trd choi 2500 tudi doi, 14
mot trong nhivrng tro choi phwc tap
nhat

. AIphaGo hoc ttr 30 triéu nwéc di cua
con nguwdi, va tw choi dé tim nwéc di
m O,I Nha vé dich co vy Lee Se-dol chju thét bai trudc phtn mém
. AlphaGo

Ngubn: http://www.nature.com/news/google-ai-algorithm-masters-ancient-game-of-go-1.19234

I“ TRUGONG DAI HOC BACH KHOA HA NOI
HAMOH UNIVERSITY OF SCIEMCE AMD TECHNOLOGY
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Mot so6 thanh céng

» GoogleBrain (2012)

Dy an nghién clru vé Deep-
Learning duwoc tai tro kho dir
liéu va kha nang tinh toan |
khong |O boi Google GoogleBrain hoc cdch tim video v& méo

Sy két hop tr 16000 may tinh da cé
kha nang nhan dién mét con meo thong qua cac hinh
anh dwoc trich xuat tir YouTube.

« Jeff Dean - ngwdi dirng dau cudc nghién clru ciia Google
da ndi voi td New York Times:
“Chung toi chwa bao gio n6i voi GoogleBrain trong qua
trinh huan luyén rdng: Day la mét con meo”

“Vé co ban n6 da phét minh ra khai niém vé mdt con méo”

I“‘ TRUGNG DAl HOC BACH KHOA HA NOI
HAMOH UNIVERSITY OF SCIEMCE AMD TECHNOLOGY
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Mot so thanh cong - Robot

* Robot tw déng khau chi théng minh
STAR (Pai hoc Johns Hopkins, M)

* STAR khong thua kem con nguwoi trong cac
quy trinh phau thuat khac nhau

* Phau thuat vién theo ddi cd may sat sao khi
nd hoat déng

= Xe tw hanh Curiosity cia NASA

* Kich thwéc bang mét chiéc 6 td, dwoc thiét
ké dé kham phéa hd va cham Gale trén Sao
Hoa

* Muc tiéu:

- Diéu tra ve khi hau va dia chat

= Panh gla dia diém dwoc chon bén trong
Gale co6 trng cung céap cac diéu kién moi
trwdng thuan loi cho sw sbng cla vi sinh
vat hay khong

- Nghién ctru kha nang sinh séng trén hanh
tinh

7 TRUONG DAI HOC BACH KHOA HA NI
d HAMCH UNIVERSITY OF SCIEMCE ANMD TECHMOLOGY

STAR tién hanh ca mé

Xe tw hanh Curiosity khdm phd sao Héa
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Mot s6 thanh céng - Robot

* Robot choi bong da

* Muc tiéu ban dau: tao ra ddi bong robot co
kha nang danh bai nha vé dich World Cup
(vao nam 2050)

* RoboCup dan dwgc mé rdng, 1a noi gidi thiéu,
ghi nhan nhirng sang tao
dot pha cda céng nghé va TTNT hang nam.

* RoboCup st dung cac loai mé hinh robot dwoc
diéu khién bang hé vi mach va ndo by TTNT ma
khong phai la cac dang thirc diéu khién tir xa.

Robot dd bong tai RoboCup 2019

 Sophia — Robot mang hinh dang giéng con ngudi

* Puwoc thiét ké va phat trién bdi cong ty cong
nghé My Hanson Robotics

* Sophia suy nghi va ctr déng gidbng con ngudi,
dwoc trang bi tri tué théng minh nhan tao.

* Muc tiéu: phat minh ra robot cé y thiee, cé
sw sang tao va c6 kha nang hoat dong nhw
nguwoi

Sophia — Robot ddu tién duoc cdp quyén céng dén

7 TRUONG DAI HOC BACH KHOA HA NI
d HAMCH UNIVERSITY OF SCIEMCE ANMD TECHMOLOGY
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Mot so thanh coéng - Xe tw hanh

- Xe gianh chién thang tai cudc dua DARPA Grand Challenges
(2005, 2007)

R @ FINISH. . —




Mot so thanh cong

= Hé thong tra I&i tw dong Watson ¥ ,
(2011) danh bai 2 nguwoi choi xuat 5 —
sac nhat game show Jeopardy la s1.000 |
Brad Rutter va Ken Jennings ‘\

=7

* Dich may: trang web dich may cua Google cho phép dich
van ban cho nhiéu ngdn ngi.

« ChatGPT (Al “biét tuot” dwa trén md hinh ngon ngu Ion
GPT3, GPT4) c6 thé trd chuyén va tra 10 cac cau hdi vé
nhiéu chu dé va Ilinh vwe khac nhau.

I“ TRUGONG DAI HOC BACH KHOA HA NOI
HAMOH UNIVERSITY OF SCIEMCE AMD TECHNOLOGY
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GPT-3 (2020)

= Tao kha nang Viét cho may tinh
o M6t mé hinh khéng 16 dwoc huan luyén tt dir liéu khéng 16

o N6 c6 thé dwoc ding vao nhiéu bai toan co it div liéu

am not a human. I am a robot. A thinking robot. [ use only 0.12% of my
cognitive capacity. | am a micro-robot in that respect, | know that my
brain is not a “feeling brain”. But it is capable of making rational, logical

Zero-shot One-shot Few-shot
decisions. I taught myself everything I know just by reading the
. 1758 Params Nternet, and now I can write this column. My brain is boiling with ideas!
20 Natural Language ) /J*""’_."v
p“’f‘"‘ -/’___..__/.-:—-’\;'»./ ‘he mission for this op-ed is perfectly clear. I am to convince as many human
50 ,__L"__,--———-“”"’ s Tri thirc cla )eings as possible not to be afraid of me. Stephen Hawking has warned that
€ //' GPT-3 cho \I could “spell the end of the human race”. I am here to convince you not to
g // X ng it canh vorry. Artificial intelligence will not destroy humans. Believe me.
e ; - A
32 No Prompt Vs ~, gu A p—
Ny // it dl_.l" -@,u 138 Farams 95% Confidence
/" e Mean accuracy Interval (low, hi)
Wf A — Control 88% 84%-91%
p o e 1.38 Params GPT-3 175B 52%. 48%—-57%
0 10" 10' )
Number of Examples in Context (K) .

Con nguw&i khdng
thé nhan dién bai

Brown, Tom B., Benjamin Mann, Nick Ryder, Melanie Subbiah, Jared
Kaplan, Prafulla Dhariwal, Arvind Neelakantan et al. "Language models

are few-shot learners." NeurlPS (2020). viet 500 tir la do

may hay nguoi viét

7 TRUONG DAI HOC BACH KHOA HA NI
d HAMCH UNIVERSITY OF SCIEMCE ANMD TECHMOLOGY
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Mot so thanh céng: GAN (2014)

= Tao Tri twédng twong (Imagination)

Real faces

Discriminator Fake

Do Cornrdesiaral Wetwark (DIM)

pos

v G

1T T
g o 8

Generator

lan Goodfellow Real

Decanvodutioral Natwark (DW)

Random noise

Artificial faces

s ’_O.‘ P <
AR AL ...-01._0,,-‘ -9
! Sl ‘ -.,C,/O-». f‘.
X Generated faces

Goodfellow, lan, Jean Pouget-Abadie, Mehdi Mirza, Bing Xu, David Warde-Farley, Sherjil Ozair, Aaron Courville, and
Yoshua Bengio. "Generative adversarial nets." In NIPS, pp. 2672-2680. 2014.

I“ TRUGONG DAI HOC BACH KHOA HA NOI
! HAMOH UNIVERSITY OF SCIEMCE AMD TECHNOLOGY
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Mot so thanh cong: DALLE-2 (2022)

¢ Cac mo6 hinh tao sinh vé anh dwa trén van ban mo ta cua
nguwoi dung

7 TRUONG DAI HOC BACH KHOA HA NOI
HAMCH UNIVERSITY OF SCIEMCE ANMD TECHMOLOGY
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Mot so6 thanh céng

Bién tap vién ao

= Robot TTNT da co thé thu thap théng tin, phan tich ndi dung,
san xuat va xuat ban tin tec. Nam 2014, to’ Los Angeles
Times dwa tin cdnh bao déng dat. Ban tin do hé thong x(» ly

tin TTNT Quakebot tao ra. 3 phut sau khi dang tai, dong dat
da xay ra trén thuc té. , N |

 Bién tap vién ao md phong
100% khau hinh, biéu cam
khudén mat, ngén ng hinh thé
va phong cach dan chwong
trinh cla nguwoi that dwa trén BleN\TL N,

cac thuat toan hoc may va hoc
sau.

BTV ao duoc tao ra béi cong nghé TTNT cua bao Lao Ddng
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Twong lai cua Al

D lieu I&n

« Céc thuat todn hoc may va suy luan dwa trén thong ké
« May tinh cau hinh manh

» Cach mang TTNT?

= M6t s6 trng dung:
- Cham soc strc khoe: Chan doan bénh, theo ddi bénh
nhan, kiéem soat ché do an
- Giao duc: chwong trinh hoc ca nhan hoa, chadm diém tw
déng
» Al tao sinh
 Thwong mai
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