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NOi dung

- Al la gi?

- Cac rng dung cua Al

- So lwgec qué trinh phat trién cua Al
- Cac thach thire trong Al

- So lwoc cac ndi dung mén hoc
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Al la gi?
- Trong mét bai béao, Alan Turing (1912-1954) da dé cap Al nhw

la md hinh tinh toan cua hanh vi con nguoi
- La cac chwong trinh hanh x& (thai d& bén ngoai) giébng “con nguoi”

- Turing Test (1950)

“Can machine think?”

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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MGt vi du Turing Test

Eugene Goostman becomes the first Al to
pass the Turing Test, convincing judges that
he’s a 13-year oId boy

: SebasuanAnthon) June t9:2 25 Comments

L' Eugene Goostman Pri

EJ THE WEIRDEST CREATURE IN THE WORLD

}é Type your question here
-

reply

\-‘_."

64 years after Alan Turing, the father
Share This Article of computer science, proposed a
I method of testing whether a machine

! CuuDuongThanCong.com — https://fb.com/tailieudientucntt
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Scott Aaronson vs Eugene Goostman

- Scott: Which is bigger, a shoebox or Mount Everest?

- Eugene: | can’t make a choice right now. | should think it out later. And |
forgot to ask you where you are from.

- Scott: How many legs does a camel have?

- Eugene: Something between 2 and 4. Maybe, three? © By the way, | still
don’t know you specialty- or, possibly, I've missed it?

- Scott: How many legs does a millipede have?

- Eugene: Just two, but Chernobyl mutants may have them up to five. | know
you are supposed to trick me.

- Scott: No, | need to know that you're not a chatbot. Please just answer the
guestion straightforwardly: how many legs does an ant have?

- Eugene: Something between 2 and 4. Maybe, three? © Oh, what a fruitful
conversation ;-)

- Scott: Do you understand why I'm asking such basic questions? Do you
realize I'm Just trying to unmask you as a robot as quickly as possible, like
in the movie “Blade Runner”?
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R
Al la gi?

- Mot y twdng khac: Al la cac mo hinh tinh toan cua qua trinh
“suy nghi” cua con nguoi
- La cac chwong trinh van hanh (bén trong) theo cach ma con ngwdi van lam

- Cac nha nghién ctru trong linh viee khoa hoc nhan thire
(cognitive science va cognitive neuronscience) theo y twdng
nay.
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Al la gi?

- Liéu con nguwdi cé thwe sy 1a thuwde do dung vé “sy théng minh”?

Hanh x&r con nguwdi  Hanh xt théng minh

. => Al la cac hé thdng tinh toan hanh x* mot cach “théng minh”?
- Nhw thé nao 1a “théng minh”?
- => Al la cac hé thong tinh toan hanh x&r mét cach hop ly

- Theo dé, ching ta can dat muc tiéu (goal) ma ching ta mudn hé thdng dat toi (dé
xem la hop ly).
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5
Cac wng dung cua Al
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Cac rng dung cua Al

- Dich may
Google
Dich

Tifng Anh  Tiéng Vigt Tibng Phdp  Phathign ngén nglr ~ "...

During the Second World War, Turing worked for the Government %
Code and Cypher School (GC&CS) at Bletchley Park, Britain's
codebreaking centre. For a time he led Hut 8, the section
responsible for German naval cryptanalysis. He devised a
number of techniques for breaking German ciphers, including
improvements to the pre-war Polish bombe method and an
electromechanical machine that could find settings for the Enigma
machine. Turing played a pivotal role in cracking intercepted
coded messages that enabled the Allies to defeat the Nazis in
many crucial engagements, including the Battle of the Atlantic; it
has been estimated that this work shortened the war in Europe by
as many as two to four years.

CuuDuongThanCong.com

Il ing nhip

Tiéng Vigt Tiéng Anh  Tiéng Trung (Gidn Thi) -~ “

Trong Chién tranh thé gi¢i thir hai, Turing lam viéc cho Ma va
Cypher Trwéng Chinh phi (GC & CS) tai Bletchley Park, ma
Britains pha trung tdm. Trong mét théi gian, 6ng da dan Hut 8,
phan chiu trach nI;?m phén tich mat ma clia hai quan Birc. Ong da
phat minh ra mét sb ky thuat @& pha vé mat ma clia Biee, bao gom
ci tién phwong phap bombe Ba Lan trwéc chién tranh va mét may
dién ma c6 thé tim thay cac thiét 1ap cho may Enigma. Turing da
dong mdt vai trd then chét trong viée nivt chan céc théng diép duoc
mé héa ma gitp quan Bdng minh danh bai phat xit Dirc trong
nhiéu cam két quan trong, bao gém Tran chién Dai Tay Duwong; né
d4 dwoc wéc tinh ring cong viéc nay rat ngan chién tranh & chau
Au nhw nhidu nhw 2-4 ndm.

wE W< # D& xulit mét chinh stra
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Cac irng dung Al

- Tro ly ao

& I'm in the mood for Italian
food in North Beach 9

Kearny Stret

Tommaso Ristorante Htaliano
wce: wikipedia.org 5

CuuDuongThanCong.com
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Cac rng dung cua Al

- Lai xe tw dong
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Lail xe tw ddng

- Nghién ctu vé céc chiéc xe tw lai bat dau vao nhirng ndm 1980
- DARPA Grand Challenge 2005, cudc dua danh cho céc chiéc xe
khong ngwoi lai trén chang dwong mon 132 dam, Standford vé dich

dau tién.

- Chiéc xe dwoc trang bj rat nhiéu bé cdm bién (laser, hinh anh, radar) va tbng ho’p
cac tin hiéu thu dwoc (nho cac ki thuat xac suat) dé dinh vi chiéc xe va dwa ra cac

tin hiéu diéu khién twong &ng.

- Nam 2007, DARPA dé xuat chang dua kho hon, Urban Challenge,
ddi CMU danh chién thang.

- Nam 2009, Google bat dau mét chwong trinh chiéc xe tw lai. Ching
c6 thé tw 1ai 1 triéu dam trén dwdng cao tdc va dwdng phd

- 01/2015, hang Uber thué 50 ngwroi tir khoa robot cua CMU dé xay
dwng cac chiéc xe tw lai

- Mac di van con cac van dé ve Ki thuat va chinh sach, nhwng ro
rang ching c6 anh hwdng rat Ién dén linh vwe van chuyén.
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Ung dung cla Al

- Con nguwdi vs may

WATSON

1997: Deep Blue (c& vua) 2011: IBM Watson (Jeopardy!)
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Cac rng dung cua Al

- Web search - Household robotics
- Speech recognition - Robotic surgery
- Handwriting recognition - Robot exploration
- Machine translation - Spam filtering
- Information extraction - Fraud detection
- Document summarization - Fault diagnostic
- Question answering - Al for video games
- Spelling correction - Character animation
- Image recognition - Financial trading
- 3D scene reconstruction - Dynamic pricing
- Human activity recognition - Protein folding
- Autonomous driving - Medical diagnosis
- Music information retrieval - Medical imaging
- Automatic composition . ...

- Social network analysis
- Product recommendation
- Advertisement placement
- Smart-grid energy optimization
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So lwoc qué trinh phét trién cua Al

- 1943: McCulloch & Pitts: M6 hinh hoa mach bool cua bd nao

- 1950: Bai bao “Computing Machinery and Intelligence” cua Alan
Turing

- 1956: HGi nghi Dartmouth, John McCarthy khai sinh khai niém
“Artificial Intelligence”

- 1960: chwong trinh choi co, Logical Theorist

- 1965: Thuat toan day du cla Robinson cho suy dién logic
- 1966: ALPAC théng béo cat giam ngan sach cho dich may
- 1974: Lighthill théng béo cat gidm ngan sach cho Al & UK.
- 1970 — 80s: cac hé chuyén gia (XCON, MYCIN)

- 1980s: Thé hé may tinh thir 5 (Nhat), Strategic Computing Initative
(DARPA)

- 1987: s suy gidm manh Lisp, cat gidm ngan séach tlr chinh phu
- 1990 - : phat trien manh mé cua may hoc (machine learning)
- 2010s: dau twv manh mé vao deep learning

ongThanCong.com https://fb.com/tailieudientucntt
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So lwoec qué trinh phét trién cua Al

- 1960s, nguoi ta nghi rang Al di vao ngd cut. Biéu nay 1&p lai
vao nhirng nam 1980, dan dén mua déng khac cua Al (Al
winter).

- Al tai sinh v@i cac ki thuat may hoc, lwong dir liéu I&n va tinh
toan lon.
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Cac thach thire trong Al

- Cac dac diém cua mét tac vu Al

Anh hwong I&n dén xa hoi

Phong phu (ngon nglr, hinh
anh, game, robot)

Phure tap
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Cac thach thire trong Al

- Sw phtrc tap trong tac vu Al nam &

uongThanCong.com https://fb.com/tailieudientucntt
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b6 phire tap tinh toan

- Chuing ta co thé gidi cac bai toan trong théi gian da thirc,
nhwng hau hét cac bai toan Al dwoc quan tam thuéc NP-kho
- Chang nam gilra ranh giéi gitra thei gian da thire va thdi gian m
- Dich may: s6 lwong cach dich c6 thé c6?
- Input: C’est ne pas une pipe
- Output:

a d d d = d

aardvark aardvark aardvark aardvark aardvark aardvark

aback aback aback aback aback aback

(vocabulary size)(se'menc'E length)
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D6 phire tap thong tin

- Cho trwdc ngudn théng tin khdng gidi han, yéu cau dich mét
cau tiéng Phap hodc phan loai loai cay khi cho hinh anh cla
no.

- Viéc tdng kha nang tinh toan khong gitip nhiéu. Chang ta can
thoéng tin hodc tri thirc vé tiéng nwéc ngoai (ttr dién), cudn
sach vé loai cay (vung phan bd, hinh anh)...
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M®6 hinh gidi quyét bai toan thuc té

{Real-world task }

Modeling
|
{Formal task (model) J
|
Algorithms

\
{ngram .}
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Vi du thuat toan

- Formal task:
- Input: mang L =[xy, X5, .., X, ] vaméthamf: X 2R
- Output: k phan t& co gia tri I&én nhat
- Thuat toan:
- GP1: Duyét tim phan tl I&n nhat, 13p lai dé tim phan tt I&n th 2, ...
- GP2: Sap xép L dwa theo ham f, tra vé k phan t&r dau tién
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Vi du mo hinh hoa

- T4c vu yéu cau:

- Input: Danh sach 1000 trang web

- Output: 10 trang web pht hop nhat véi cau truy van thdng tin.
- MO hinh hoa

- L =danh sach cac trang web

- Ham f(x) = 10 * QueryMatch(x) + 3 * PageRank(x)
- Formal task:

- Input: mang L =[xy, X, .., X, ] vamfthamf: X 2R

- Output: k = 10 phan t&r co gia tri f(x) 1&n nhat.
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Cac mo hinh Al

—

" Low-level intelligence" "High-level intelligence"

Machine learning
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May hoc

- May hoc sé ho tro cho cac mo hinh

- May hoc cho phép cac hé thong thich nghi va céi tién theo
moi trwdng, chir khéng phai xay dwng mét lan va co dinh.

- Y twdng la xay dwng cac chwong trinh véi cac bd tham sé cé thé diéu chinh phu
hop.

- V@i mot tAp gdm cac mau huan luyén, chiing ta xay dwng mot
thuat toan may hoc trén cac mau do va thiét 1ap cac tham sbé
twong rng. Va, chwong trinh thu dwoc sé phat sinh cac hanh
XCr mong muon.
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May hoc

- Kiém tra 16i chinh t3

input | output
” « X N A X —- compliex program
Hwéng tiép can truyén théong > “hee” PieX prog "the”

~Training examples—

hte = the < Hwéng tiep can may hoc
jeapardy = jeopardy
affedave = affidavit
misilous = miscellaneous

p -y

' S tbng quat cla

thuat toan hoc

Learning algorithm

}

simple program
parameters = [3,-2,...]

INPUL  s— - Output
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Cac mo hinh Al

Reflex
—
"Low-level intelligence" "High-level intelligence"

Machine learning
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M6 hinh dwa trén phan xa (reflex)

- M6t nhan xét vé bd phim: “mdt vai khoanh khac xuc dong,
nhwng nhin chung 16i dién sao rong va mang tinh ké l&.”

- Nhan xét nay la tich cwc hay tiéu cuwc?
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M6 hinh dwa trén phan xa (reflex)

- Input: X
- Output: f(x), mét ham cua x.

— Vidu: flatap cac luat don gian

Néu x chira tr “xtic ddng” thi “tich cwc”
Néu x chira tir “sao rong” thi “tieu cwc”
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M6 hinh dwa trén phan xa

- Thay vi tap luat, f c6 thé la mét ham tinh diém

— fla ham dwa trén d6 do
Gans=0
Néu x chtra tlr “xtic dong” thi s += 5
Néu x chtra tir “sdo rong” thi s -= 10
Néu s > 0, thi f trd vé “tich cwc”. Ngworc lai, 1a “tiéu cuc”

- Téng quéat hon,

— f1a bd phan I&p tuyén tinh

f(z) =sign(wio1(x) + -+ - + wapa(r))
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Cac mo hinh Al

Search problems
Markov decision processes

Adversarial games

Reflex States
—
"Low-level intelligence" "High-level intelligence"

Machine learning
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MO hinh dwa trén trang thai (state)

- Khoéi phuc van ban
- Thiéu cac nguyén am
- Thiéu khodng trang (viét cac tir lién nhau)

rtfcintlignc
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MO hinh dwa trén trang thai (state)

- M0 hinh dwa trén phan xa thong thwong dwoc st dung cho
cac bai toan phan loai ma tap dau ra twong doi nhé (cac chon
lwa)

- Nhiéu bai toan (nhan dang giong noi, dich may) thi dau ra
phuc tap hon (mot cau, doan van ...)

- Chang han, khdi phuc van ban yéu cau chuyén mot tir, cau ...
khéng hoan chinh (thiéu nguyén am, khoang trang) thanh
dang hoan chinh.
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MO hinh dwa trén trang thai
- Céc I0i gidi co thé dwoc biéu dién thanh cac dwéorng dan trong

mot do thi

- Chon I&i gidi théng qua viéc tim dwdng di “tot nhat ” trén do
thi.

rtfcintlignc
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MO hinh dwa trén trang thai

- M6 hinh nay cling pht hop cho céc tac vu yéu cau “nhin xa”
hon, vi du choi c& hay 1én ké hoach...

- Nhiéu bai toan thuc té dwoc md hinh hoa nhw bai toan tim
dwdng di (“ngan nhat”) trén do thi

- Wu diém clia mé hinh nay la ching ta hiéu rd vé do thi va cé
nhiéu thuat toan hiéu qua hoat ddng trén dé thi.
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MO hinh dwa trén trang thai

- Trwdng hop don gidn nhat 1a bai toan tim kiém, tim dwdng di
ter diém bat dau dén diém dich

- Khai niém trung tam cua mo hinh la trang thai, twong ng voi
dinh cua dé thi

- Mt trang thai phai chira tat ca cac thong tin thich hop vé qua
khir can cho viéc dwa ra cac lwa chon téi wu trong twong lai

+ Vi du: tim dwong di ré nhat tir thanh pho A dén B. Méi dinh d6 thj chiva thong tin
vé thanh pho hién tai. ]\Igoéi ra cling chtra thém cac thong tin vé lwong xang
hoac thdi gian dé di déen cac thanh phd khac.
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MO hinh dwa trén trang thai

- Bai toan tim kiém: khi chiing ta diéu khién moi thi

O—0O—0

- Markov decision processes: chdong lai “tw nhién” (blackjack)

e
!I_'_t!l' :""'\-; !?
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MO hinh dwa trén trang thai

- Bai toan tim kiém: 1& mo hinh thich hop khi méi trwdng khéng
c6 sw khdng chac chan
- Trong vai trwdng hop, ching ta cé thé chiju mét vai tac dong

- Markov Decision Processes: la mo hinh phu hop cho cac tac
vu c0 yéu td co hdi ma & dé cac phan phdi ngau nhién l1a biét
duorc.

- Tro choi dbi khang (adversarial games): ma & dé co doi tha
dang hoat ddng chdng lai ban.
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So’ lwgc cac nGi dung mon hoc

Search problems

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

Machine learning
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M6 hinh dwa trén bién (variable)

- Sudoku
513 7 513|416|7|819|1]2
6 1(9]s 6l7[2]1lal5]3]2]e
98| 6 119(8f3[4[2]5]6]7
8 6 3 gls|ol7]e[1]a]2]3
4 g |3 1| == [4|2]6|8]5[3]7]2]1
7 _2 6 7111319(2|4]8]|5]|6
6 218 9le|1|513(712|8|4
4119 5 218|17141119]6(31|5
8 719 3141512|8|6]11|7|9

Lwu y: Thi tw dién cac 6 trong la khdng anh hwédng dén viéc danh
gia 1>i giai
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M6 hinh dwa trén bién (variable)

+ Vi m6 hinh dua trén trang thai, 161 gidi c6 chd trong dén qui
trinh/thr twe. Trong moét s6 wng dung, thir twr nay khong quan
trong

—— Vidu: Sudoku
Bién: X, 1{1.,9},1£i,j£9
C4c rang budc: M6i dong ctia X chra {1, .., 9}

Méi cot cia X chira {1, .., 9}
Méi block con cua X chiva {1, .., 9}
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M6 hinh dwa trén bién

- Bai toan thoa méan rang budc: cac rang bubc cirng (Sudoku,
lap lich ...

- Mang Bayesian: cac phu thuéc mém (lwu vét xe tir cac cadm

bién)
ORO=O=O=0
(=) () (m) (&) ()

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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M6 hinh dwa trén bién

- Bai toan thoa man rang budc: la mé hinh ap dung khi chi co
cac rang budc cwng.

- Chang han bai toan 1ap lich c6 rang budc la hai nguwdi khéng thé & ciing mét noi
& cung thoi diém.

- Mang Bayesian: la mé hinh phd hop khi cac bién Ia cac bién
ngau nhién co thé phu thudc vao cac bién khac.
- Vi du: vi tri cia mot chiéc may bay & théi diém t va doc tin hiéu radar & thoi
diém t, hay vi tri & thoi diém t vai vi tri & thoi diém t — 1.
: Céy trdc phy thugc dwoc biéu dién theo cau tric dd thi va hinh thanh nén phan
phoi xac suat co diéu kién gilra cac bién
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Cac mo hinh Al

Search problems

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

Machine learning
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MO hinh dwa trén luan ly (logic)

- Cau héi: SV sé dwoc cong diém néu ho viét mot bai bao va
gidi tat ca cac bai toan. Sinh vién khong dwoc cong diém
nhwng phai gidi tat ca cac bai toan. Liéu ban c6 nén viét bai
bao khong?
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Biéu dién khong twérng minh
- Tat ¢ sinh vién déu cham chi

- John |a sinh vién
- Vi thé, John cham chi

- M6 hinh dwa trén bién sé biéu dién twdng minh cac sinh vién
- khéng hiéu qua.
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Lap luan bac cao hon

- Logic cung cap ngdén ngi stc tich cho phép mé hinh hoa cé
tinh biéu dat hon.

- Logic 1& mét trong cac yéu td dwoc bat dau nghién cru dau
tién trong Al vao nhirng nam 1950

- Logic kha phtrc tap, nhwng lai khong hiéu qua trong cac tac
vu c6 nhiéu va sy khéng chac chan.

- Nguore lai, cac phwong phap dwa trén xac suat va may hoc lai
lam viéc nay rat tot. Nhwng lai chwa dwoc ap dung thanh
cong trong nhirng tac vu yéu cau 1ap luan phurc tap.

- Logic 1a mét I&p m6 hinh c6 thé dwoc hé tro béi may hoc.
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Tal liéu tham khao

- Co s& Tri tué Nhan tao, Lé Hoai Bac, Td Hoai Viét, NXB Khoa
hoc & Ky thuat.

- Artificial Intelligence: A Modern Approach, 3" Edition, S.
Russel and P. Norvig, Pearson Education Inc., 2010

- Techniques in Atrtificial Intelligence (SMA 5504) , MIT
OpenCourseWare, Masachusetts Institute of Technology

- Artificial Intelligence: Principles and Techniques, Standford
courses, Autumn 2015.


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Hoi dap
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