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NOi dung mon hoc

Chwong 1. Téng quan
Chwong 2. Tac ti théng minh
Chuwong 3. Giai quyét van dé
Chwong 4. Tri thirc va suy dién
Chwong 5. Biéu dién tri thirc

Chuong 6. Hoc may



Al: dua ra hanh dong
ML: dua ra tién doan

DS: quan trj va phan tich di¥
iéu, tim ra tri thirc, dinh
nuwong hanh dong

Artificial Intelligence

Machine Learning

Neural Networks

Deep
Learning

Data Science



Val thanh cong: Watson (2011)

» Phan mém do IBM phat trién, dwa ra I&i dap,cho cac cau hdi ngdn
ng( tw nhién, thang trong chwo’ng trinh truyén hinh Jeopardy

» Watson c6 200 triéu trang di¥ liéu co sap xép va khdng sap xép, st
dung dén 4 terabytes ché chira 6 cirng

Agatha Christie
Sue Grafton
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Val thanh cong: GAN (2014)

« Tao Tri tweng twong (Imagination)

Real faces

Discriminator Fake
Deep Convolutional Network (DCN)
v >:< :
Q= &
lan Goodfellow R XD
Soas
Generator Real Artificial faces
Random nOise Deconvolutional Network (DN) ‘
S i ol _
el i o)
\o/ &
~8C Generated faces
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A huge breakthrough in AI, 2016

= AlphaGo of Google has just beaten a top player at Go
(co vay), 3/2016

o Go is a 2500 year-old game.
o Go is one of the most complex games.

and plays itself to find new moves.

= It beat Lee Sedol (World champion) ==

o http://www.wired.com/2016/03/two-
redefined-future/

o http://www.nature.com/news/gooqglé
game-o0f-go-1.19234



http://www.wired.com/2016/03/two-moves-alphago-lee-sedol-redefined-future/
http://www.nature.com/news/google-ai-algorithm-masters-ancient-game-of-go-1.19234
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Al day cac nganh tang trwéng Ién (1)

Insurance

High Tech

Pharmaceutical &
Medical Products

Travel

Advanced Electronics /
Semiconductors

Telecom

Media & Entertainment

P 16.8%

A 15.5%

I 16.1%

N 15.1%

P 14.9%

P 13.2%

I 12.4%

Banking

Consumer packaged
goods

Aerospace & Defense

Transport & Logistics

Retail

Healthcare Systems
and Services

Agriculture

I 10.3%

PN 9.4%

I 10.4%

I 10.1%

N 8.7%

P 10.0%

P 8.3%

https://www.mckinsey.com/featured-insights/artificial-intelligence/visualizing-the-uses-and-potential-impact-of-ai-and-other-analytics
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Al day cac nganh tang trwdng 1&n (2)

Predictive  Yield,
Energy,

https://www.mckinsey.com/featured-insights/artificial-intelligence/visualizing-the-uses-and-potential-impact-of-ai-and-other-analytics
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Pinh nghia ve TTNT (1)

Céc dinh nghia (quan diém) vé TTNT dwoc chia thanh 4
nhom:

a (1) Céc hé thdng suy nghi (théng minh) nhw con ngwi
"The exciting new effort to make computers think ... machines with
minds, in the full and literal sense." (Haugeland, 1985)

"[The automation of] activities that we associate with human thinking,
activities such as decision-making, problem solving, learning ..."
(Bellman, 1978)

o (2) Cac hé thong suy nghi mét cach hop ly
"The study of mental faculties through the use of computational
models." (Charniak and McDermott, 1985)

"The study of the computations that make it possible to
perceive, reason, and act." (Winston, 1992)
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Pinh nghia veé TTNT (2)

a (3) Cac hé thong hanh ddéng (théng minh) nhw con ngwei
"The art of creating machines that perform functions that require
intelligence when performed by people." (Kurzweil, 1990)

"The study of how to make computers do things at which, at the
moment, people are better." (Rich and Knight, 1991)

o (4) Cac hé thong hanh ddng mét cach hop ly
"Computational Intelligence is the study of the design of intelligent
agents." (Poole et al., 1998)

"Al . . .is concerned with intelligent behavior in artifacts." (Nilsson,
1998)




Pinh nghia ve TTNT (3)

Cac dinh nghia (1) va (2) lién quan dén céc qua trinh suy nghi
va suy dién

Céc dinh nghia (3) va (4) lién quan dén cach hanh ddng

Cac dinh nghta (1) va (3) danh gia mtrc 40 thanh cong (sw
thédng minh) theo tiéu chuan cua con nguoi

Cac dinh nghia (2) va (4) danh gia mtrc 40 thanh cong (sw
théng minh) theo tiéu chuan cua sw hop ly

0 M6t hé thong hanh dong hop Iy, néu né lam cac viéc phu hop
doéi voi nhirng gi no (hé thdng) biét
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Suy nghi nhu con ngudi: Khoa hoc nhan thirc

Cudbc “cach mang nhan thirc” nhi*rng nam 1960:

o Xem bd ndo ngwdi nhw mét cau truc xi ly thdng tin

o Nghién clru vé tam ly nhan thirc thay thé cho cac nghién ciru
trede d6 vé hanh vi (rng xr

Can céac ly thuyét khoa hoc vé cac hoat ddng bén trong ctia bd

nao nguoi

Lam thé nao dé xac nhan (kiém ching)?

1) Dy dodn va kiém chirng cac hoat dong (hanh vi) clia chi thé con
nguwdi (hwdng tiép can top-down), hoac

2) Nhan dang (xac dinh) truc tiép ttr cac div liéu vé hé than kinh
(hwdéng tiép can bottom-up)

Hién nay, ca 2 hwdng tiép can nay (Cognitive Science va

Cognitive Neuroscience) duwoc tach rgi voi linh viec TTNT
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Hanh dong nhu con ngudi: Turing Test

Turing (1950) “May tinh toan va sw théng minh":

“May tinh cé thé suy nghi dwoc khdng?" = “May tinh c6 thé hanh
déng moét cach théng minh dwgc khéng?"

Thi nghi@m kiém chirng hanh déng théng minh: Imitation Game

HUMAN
INTERROGATOR

Dy doan rang dén nadm 2000_ may tinh sé cé 30% kha nang vuot
qua mot ngudi khéng cd chuy@&n mon dbi véi mot bai kiém tra
(Turing test) trong 5 phut

Turing (vao nam 1950) da dw doan trwdc cac van dé tranh luan quan
trong trong TTNT trong vong 50 nam sau

Turing da dé xuat cac thanh phan quan trong ctia TTNT: tri thirc, suy
dién, hiéu ngdbn nglr, hoc
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Turing Test: Pu - Khuyét

« Wu diém:
— Pem lai quan diém khach quan vé sw théng minh: Théng minh thé

hién qua cach tra |&i cua cac cau hoi

— Loai trr cac thanh kién: khéng thich cdng nhan tinh théng minh

cua may moc. Sy théng minh chi dwgc danh gia qua cac cau hoi,
khéng bi chi phdi bdi cac yéu t6 khac.

 Khuyét diém:

Tap trung vao biéu dién bang ky hiéu — khdng kiém tra dworc tinh
chinh xac va hiéu qua

Khéng thir nghiém dwoc cac kha nang tri giac va khéo léo

Gi¢i han kha nang théng minh ctia may tinh theo khudn mau con
nguwdi. Nhwng con ngudi chwa han la théng minh hoan hao.
Khéng c6 mdt chi sb dinh lwong sw thong minh : phu thudc vao
nguwdi thir nghiém.

Théng Minh? = Con tuy ©
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Suy nghi hop ly: luat cua suy nghi

Suy dién hop ly?

Tam doan luan cua Aristotle: mé ta qua trinh

“suy nghi hop Iy”, khédng thé chdi béd

0 Socrat la ngwoi, la ngudi thi khong thé song bat tir
- Socrat khéng thé sdng bat tw

Logic: ky phap =>cau: vé sw vat va moi quan

hé

Van dé:

o Biéu dién tri thirc khdng chac chan

o Gidi dwoc trén Ly thuyét .vs Gidi quyét trong Thuc
té

18



Hanh dong hop ly

Hop ly — rational: do the right thing

o V@i théng tin da biét > toi da hda muc dich dat
dwoc (maximize goal)

Suy nghi hop ly ho tro hanh déng hop ly
Hanh ddng hop ly khdng nhat thiét phai
bao gdbm suy nghi, suy dién:

o Vi du: cham tay vao nwéc ndng = rut tay vé
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Cactactu hap ly (1)

actuators

Mot tac tir (agent) [a mét thwe thé cé kha ndng nhan thic va
hanh dong

Mét cach khai quat, mét tac tir co thé duoc biéu dién bang
mo&t ham anh xa: tr qua trinh (lich str) nhan thirc dén hanh
dong:

fP*— A
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Cac tac tu hop ly (2)

percepts

actlons

actuators

Poi v&i mét tap (Ip) cac méi trwdrng va nhiém vy, ching ta can
tim ra tac t& (hoac mét I&p cac tac tir) co hiéu suat tot nhat

Lwu y: Cac gidi han vé tinh toan (cfjarméy tinh) khéng cho
phép dat dwoc s hop ly hoan hao (t6i wu)

= Muc tiéu: Thiét ké chwong trinh may tinh téi wu doi véi cac tai
nguyén may tinh hién co
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Cac nén tang cua TTNT (1)

Triét hoc
o Logic
a Cac phwong phap suy dién
o Cac co s& (nén tang) cla viéc hoc
o Ngon ngtr
o Sy hop ly

Toan hoc

o Biéu dién hinh thirc va cac giai thuat chirng minh
a Ly thuyét tinh toan

o Toi wu hoa

o Xac suat

o Thong ké
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Cac nén tang cua TTNT (2)

Kinh té hoc
o Ham lgi ich (tién ich)
a Ly thuyét ra quyét dinh

Khoa hoc than kinh

o Nén tang (co s&) tw nhién cda cac hoat dong tri 6¢

Tam ly hoc
o Sy thich nghi
o Céac dau hiéu cta nhan thirc va diéu khién van déng
o Cac ky thuat thyee nghiém (vd: tam sinh ly hoc,...)
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Cac nén tang cua TTNT (3)

Cong nghé may tinh

0 Xay dwng cac may tinh cé tdc do tinh toan nhanh

Ly thuyét didu khién

o Thiét ké cac hé thong nham cwe dai héa mét ham muc tiéu nao
do

Ngoén nglr hoc
0 Biéu dién tri thire
o Nglr phap (cua mét ngbn ngiy)
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TTNT 1a gi (1)?

TTNT Ia mon khoa hoc:
nghién ctru va moé phong cac qua trinh sang tao
cua con ngudi trén may tinh dién tw,

nham tao ra cac san pham théng minh cé kha
néng suy nghi, ra quyét dinh hogc ho tro ra
quyét dinh nhw con nguo.
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TTNT 1a gi (2)?

Tri tué tw nhién: what/how = trong dau
TTNT: mé phéng hanh vi sang tao cua
o con nguwol

o thé gidi tw nhién

Vi du: bai toan con khi - nai chudi
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Bai toan con khi - nai chuébi

L
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Cac néi dung co’ ban (1)
Thu nhan thong tin:

4 mét > XU |)'/ anh
gua giac quan N tai > xi Iy tiéng noi
tay
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Cac néi dung co’ ban (2)

2. Biéu dién théng tin
Cac loai thong tin:
D lieu

cTDL Metadata mm) Thongtin mm) Trithic

« D liéu: thwong la sd, mo ta cac sw kién, hién twong cu thé

. Th(“)ng tin; la dir liéu g‘]’é loai bé dw thira, chi gilr lai
cac yéu té chung nhat = thdng tin tinh hon dir liéu

« Trithtee: la cac thong tin tich hop, chira dwng
cac su kién va moi twong tac gitra ching. Céac
théng tin nay thu dwoc qua kinh nghiém cua
con nguw®i, qua phan tich, ly giai, suy luan.
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Cac néi dung co’ ban (3)

3. X ly thdng tin — ban cau dai ndo

Left-hand

Spoken language " control control

forms, ,,,uss®,

Written
language

-
"c,. Art awareness
....

Scientific

skills reasoning

Insight
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Cac noi dung co’ ban (4)
3. X ly thdng tin — ban cau dai ndo
tinh toan }'a@'ﬁéa ----- > tratien || hard
. Ch VA computing
trai: cac hoat dong ét‘lm kiém ___chinhxac  cspr

xw ly theo thuat giai ra quyét dinh3 -5 g~ OO /\
_J tatdinh____ ¢/minh

suy nghi  —5-*=-2-0---
soft
computing
phai: cac hoat dong _— Xt ly thdng tin mo
X ly phi thuat gidi Mo V
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Cac ndéi dung co’ ban (5)

4. Hoc
o D@ liéu - Tri thiee
a Trithtee = Tri thtre
o Data mining = Knowledge discovery

5. BO nao = Mang noron
o Nho
a X ly

32



Lich str hinh thanh (1)

a. May tinh

MT ra doi tw nhirng nam 1820. MT theo tw
twédng Von Newman — x& ly cac dai lwong so >
MT thé hé 1-4

1930; A.Turing cong bo nhirng két qua dau tién,
dat nén mong cho TTNT: xay dywng may tinh
dwa trén nhirng phép toan co sé cua logic nhw
AND, OR, NOT. May tinh dwoc diéu khién bdi
cac Chuo’ng trinh Iwu trong bd nhé trong > MT
biét suy nghi
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Lich str hinh thanh (2)

May tinh thé hé 5:
o Thién vé x ly cac phat biéu dung/sai
o Cac phép toan logic and/or/not

o Kién trc may tinh // cwe cao, fi-Von Newman (khong co cac khai
niém tuan tuw, lap, phan nhanh nhw truyén thong ma tw dong lam
viéc theo sy dleu khién ctia chwong trinh).

Von Newman: may tinh tinh toan
Turing: may tinh suy nghi

Céac rng dung thlr nghiém: luat, di truyén, x& ly ngdn
ng tw nhién.
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Lich str hinh thanh (3)

b. Ngon nglr

LISP (List processing), 1960, Mc Cathy, MIT
(Massachusetts Institute of Technology)

PROLOG, 1972, Alain Calmeraeur

CLIPS (C Language Integrated Production
System)

Huwéng doi twong
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Lich str hinh thanh (4)

1940-1950: nhirng ndm dau
0 1943: McCulloch & Pitts: mé hinh mach logic cua b nao
o 1950: Turing: “May tinh toan va tri théng minh”

1950s: cac c/trinh heuristic mo ph,c’)ng cac hoat déng cua con ngudi
a 1956: chwong trinh dan xuat két luan trong cac hé hinh thiec

o 1959: chwong trinh chirng minh dinh ly hinh hoc phang (Anderson —
MIT)

1960s: cac may tinh cé bd nhé T dang k&, han ché: bung nd td hop

o 1961: chwong trinh tich phan

o 1963: chirng minh dinh ly hinh hoc khdng gian, trd choi cd cua
Samuel

o 1964: chwong trinh giai phwong trinh dai s so cap, chuwong trinh
ELIZA trao doi bang ngdn ngl fw nhién

a 1966: chwong trinh phan tich, tdng hop 1&i noi

o 1968: chwong trinh nhan dang hinh anh, robot ché tao theo dé an
“Mat — Tay”, chwong trinh hoc noi
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Lich st hinh thanh (5)

= 1970s: xuat hién nhirng n/clru vé bd ndo = hé chuyén gia
iInput output

computer \ .

) ‘ ﬁ knowledge

>

data input =2) | software

¥

hardware

knowledge engineering

Expert system = Human Expertise + Inference/Reasoning
SP thwong mai hoa = chuyén gia + Suy dién/Suy luén

* Hé chuyén gia: khai thac CSTT lay tlr chuyén gia con
ngw®i nham giai 1 I&p hep cac bai toan kho, dat trinh dé
cao cua 1 chuyén gia lau nam
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Lich str hinh thanh (6)

& DENDRAL (héa hoc)

|_
o Hé MYCIN (y hoc): tro gitp bac si chan doan bénh
nhiém tring mau

o Hé PROSPECTOR (dia chat): dw bao tai nguyén
o Hé MOLGEN (di truyén hoc phan t)

o Hé ICAD/ICAM (quan sw) : thiét ké, ché tao co sy
tro giup cua may tinh
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Lich str hinh thanh (7)

1980-1988: Hé chuyén gia phat trién manh, mang noron,
mo (fuzzy logic)

1988—93: Cdng nghiép vé HCG db v& (mua ddng cua
TTNT)

1993—: Cac tiep can dwa trén thong ké

o Ly thuyét xac suat phat trién, tap trung vao do khéng
chac chan

o Dao sau cac van dé ky thuat

o Céc tac tlr cé khap moi noi (TTNT hoi xuan)
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TTNT co the lam nhirng gi?
Nhirng van dé nao sau day co thé giai quyét dwoc?

Choi bong ban

Lai xe an toan vong theo duwong swon nui

Mua hang tap phdm mang

Phat hién va chirng minh cac dinh ly toan hoc

NOI chuyén v&i con nguoi trong 1 gio

Thwe hién thanh cong 1 cudc phau thuat phire tap
R& bat khdi may rira bat va xép vao dung cho

Dich ngon ngr noi tw tiéng Anh sang tiéng Viét trong
th&i gian thuc

Viét 1 cau chuyén cwoi (cd cha dich)
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Nhirng cau chuyén cwoi khong dinh trwéc

One day Joe Bear was hungry. He asked his friend Irving Bird
where some honey was. Irving told him there was a beehive in the
oak tree. Joe walked to the oak tree. He ate the beehive. The End.

Henry Squirrel was thirsty. He walked over to the river bank where
his good friend Bill Bird was sitting. Henry slipped and fell in the
river. Gravity drowned. The End.

Once upon a time there was a dishonest fox and a vain crow. One
day the crow was sitting in his tree, holding a piece of cheese In
his mouth. He noticed that he was holding the piece of cheese. He
became hungry, and swallowed the cheese. The fox walked over
to the crow. The End.
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Nhirng cau chuyén cwoi khong dinh trwéc

Mot ngay no chu gau Joe thay doi. Chu ta hai ban cua chu la
chu chim Irvmg cho nao co mat ong. Irvmg noi co mot to ong
trong than cay soi. Joe dén chd cay soi. N6 an td ong. Hét.

Chu soc Henry khat nwéc. N6 dén chd bd sdng noi nguoi
ban tot cua no la chu chim Bill dang dau. Henry trwot chan va
nga xudng séng. Strc nang lam nd chét dudi. Hét.

Ngéy Xwa cO 1 con cao gian ac va 1 con qua ngu ngoc. Mot
ngay qua dau trén Cay, mo quap 1 mleng phomat. N6 nhan
ra rang n6 dang gitr méng phomat. N6 cam thay doi va nuot
miéng phomat. Cao dén chdé qua. Hét.
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Ngon ngir tw nhiéen
Ky thuat tiéng noéi (Speech technologies)

= Nhan dang tw dong tiéng ndi (Automatic speech recognition - ASR)

= Téng hop van ban thanh tiéng néi (Text-to-speech synthesis - TTS)

= Cac hé thdng héi thoai (Dialog systems)

Ky thuat xtr ly ngén ngir tw nhién (Language
processing technologies)

= Dich may:

Q

Q

a
a
a

Aux dires de son préesident, la commission serait en mesure de le
faire.

According to the president, the commission would be able to do
SO.

Il faut du sang dans les veines et du cran. G A A
We must blood in the veines and the courage. 4\
There is no backbone, and no teeth.

= Trich rut thdng tin
= Phan hoi thong tin, héi dap
= Phéan loai van ban, loc thw rac, ...

43



44




Khoa hoc nghién ctru ngw®i may
(Robotics)

Robotics

= mot phan la co khi

= mot phanla TTNT

= Thuc té phirc tap hon
nhiéu so v&i moé phong

Coéng nghé
Xe cO

Ctru hd

Choi bong da
va nhiéu hé thong tw déng hoa khac

TTNT quan tam den:

= B0 qua khia canh co khi

= Cac phwong phap lap ké hoach

= Cac phwong phap diéu khién, kiém soat
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Logic

Céac hé thong logic
o Chrng minh dinh ly
o Chan doan 16i (NASA)
o Hoi dap

Cac phwong phap:
o Cac hé suy dién
o Thoa man rang budc
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Choi tro choi

May, '97:. Deep Blue va Kasparov

a Tran dau tién thang kién twéng cd vua thé gioi

o “Tri théng minh nhan tao” cé thé duyét 200 triéu
nwdc co moi giay

o Con nguwoi hieu dwgce 99.9 cac nwédce di cua
Deep Blue

o Hién nay ta co thé tai tao dwgc 1 may nhw vay voi 1 nhom cac
may PC c& [&n.

Cac cau hoi ngo:

o Tri thtec chia con nguwdi xi ly thé nao véi sw bung nd khdng
gian trang thai cua ban c&?

o Hoac: Lam cach nao con nguoi co thé canh tranh v&i cac may
tinh?

1996: Kasparov danh bai Deep Blue

a “T6i co thé cdm thay - ngli thay — 1 loai tri théng minh méi qua
ban co.”

1997: Deep Blue danh bai Kasparov

o “Deep Blue chwa chirng minh dwoc cai gi ca.”
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Ra quyét dinh

C6 rat nhiéu rng dung ctia TTNT theo hwéng ra quyét dinh
nhu:

Lap lich: [ap trinh duong bay, quan sw

Lén ké hoach dwdng di, vi du, hé thdng mapquest
Chuéan doan bénh, vi du, hé thdng tim dwdng Pathfinder
BO phan tro giup tw dong

Phat hién gian lan
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Mot sO van dée khé giai dap
Ai sé chiju trach nhiém néu nguwdi may lai xe
gay ra tai nan?

May tinh c6 thé vwot qua con nguwdi khédng?

Chung ta sé lam gi v&i cac may tinh siéu
thong minh?

Nhirng may tinh nhw vay co nhan thc, dung
khong?

Vé nguyén tac thi tri tué con ngudi cé thé ton
tai mai trong may khong?
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Nhirng van dé chwa dwoc giai quyét

C
C
C

nwong trinh chwa tw sinh ra dwoc heuristic
hwa ¢o kha nang xr ly song song cua con nguoii

hwa c6 kha nang dién giai mét van dé theo nhiéu

phwong phap khac nhau nhw con nguoi.

Chuwa cb kha nang xw ly théng tin trong méi trwedng
lien tuc nhw con nguoi.

Chuwa cb kha nang hoc nhw con ngudi.

Chuwa cb kha nang tw thich nghi v&i méi tredng.
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