Chuong 9:
Cac.cong nghé so chu chot {tiép)
* Hoc may (Machine learning)



Hoc may la gi?

« Hoc may (Machlne Learning - ML) la mét Iinh viec nghién clru cua
Al, cho phép may tinh hoc tr div liéu dé thwe hién mot nhiém vu
nhat dinh

« ML tao cho may tinh strc manh dé tim ra moi th&r ma khéng can
lap trinh ro rang

Lap trinh truyén thong

X Data ot Y
Computer [ utpu
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Lich str cua hoc may

» 1950 - Alan Turing da tao ra "Turing Test" dé kiém tra tri
théng minh cua may tinh.

* 1957 - Frank Rosenblatt thiét ké mang noron (neural
network) dau tién, mé phdong qua trinh suy nght cua b6 nao
con ngwoi. Mang nay duoc goi la Perceptron Model, co tac
dung phan loai di¥ lieu vao 1 trong 2 |op.

* 1967 - Thuat toan "nearest neighbor”, dung dé nhan dang
nhirng mau twong tw nhau.

« 1981 - Gerald Dejong gi¢i thiéu khai niém Explanation
Based Learning (EBL) trong do mot may tinh phan tich dir
lieu huan luyén va tao ra mét quy tac chung dé no co thé lam
theo bang céach loai bd di nhirng di¥ liéu khdng quan trong.
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Lich str cua hoc may

1989 - Yann LeCun gi¢i thi€u mang noron tich chép
(Convolutional neural networks - CNN) v&i kha nang
tw hoc dac trwng cua dir liéu dau vao, dwa trén do dé
phan loai di¥ liéu. LeCun chirng minh CNN cé thé
dung dé nhan dang chiy viét tay, chirng td CNN co
thé wng dung thuc té

1989 - Chrlstopher Watkins phat trlen Q-learning, 1 thuat toan hoc
tang cwdng tim kiém hanh dong tdt nhat cho trng thoi diém.

1990s — ML dich chuyén ttr cach tlep can hwéng kién thire
(knowledge-driven) sang cach tlep can hucyng dir lieu (data-
drlven) Cac nha khoa hoc bat dau tao ra cac chuo’ng trinh cho
may tinh dé phan tich mét Iuo’ng I&n di¥ liéu va rat ra cac két luan
- hay 1a "hoc" tlr cac két qua dé.

1997 - Sepp Hochreiter va Jirgen Schmidhuber dé xuat mang
Long Short-Term Memory, cho phép sinh di¥ li€u dang chubi (van
ban, video, ...)
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Lich str cua hoc may

« Thé ky 21, nhiéu cdng ty dau tw vao cac dy an diung hoc may

AlexNet

Cac cong ty tap trung‘véo xay Céc cong ty thdng tri cdng nghiép IT voi
dwng co s& ha tang viéc str dung ML

2006 - Geoffrey Hinton dwa ra thuat ngr Hoc sau (Deep
Learning) de deé cap dén cac thuat toan st dung mang noron
nhiéu Io’p giup may tinh nhan dién cac doi twong va van ban trong

anh va video.
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Lich str cua hoc may

« 2014 - lan Goodfellow va céng s tao ra mang GAN (Generative
Adversarial Networks), dung trong sinh anh, tao anh gia.

* 2015 - Hon 3.000 nha nghlen ctru Al va Robotics, duoc sw ung hé bdi

nhirng nguwdi ndi tiéng nhw gido sw vat ly Stephen Hawklng va ti phu
Elon Musk, da ky thw ngé canh bao vé sw nguy hiém cla vi khi ty
dong ma khéng co su can thiép cua con nguoi.

2017 - Google phét trién mang transformer. E)éy la nghién ctru nén tang

cho viéc tao cac cong cu dwa trén hoc sau co thé phan tich dir liéu khdng
nhan t6t nhat
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Lich str cua hoc may

2018 - OpenAl cdng bdé GPT (Generative Pre-trained Transformer), nén
tang cho cac LLM sau nay.

11/2022 - OpenAI céng bod ChatGPT phat trién tv GPT 3.5 LLM.
ChatGPT co thé tra 1&i lwu loat day du cac cau hdi ma ban duwa ra, cé
thé 1am tho, soan nhac, V|et thw, thiét ké va tham chi la ca stra 16i trong
lap trinh. Tuy nhién, mot s6 cau tra I&i cia ChatGPT nghe cd vé hop ly
nhwng khéng chinh xac hoac v6 nghia.

2023 - OpenAl cong bé GPT-4 c6 thé xt ly di¥ liéu dau vao la anh hoac
van ban.

2023 - Elon Musk, Steve Wozniak (ddng sang 1ap
Apple) va hang nghin ngwo’l khac da ky vao don
kién nghi dirng phat trién cac hé thong Al manh
hon GPT-4

Steve Wozniak
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Hoc c6 giam sat

* Hoc c6 giam sat (supervised learning) dwa ra dy doan cho
di lieu moi dwa trén tap dir lieu da dwoc gan nhan (con goi
la tp di liéu huan luyén, hay training dataset).

« 1 di¥ liéu gan nhan = dau vao + dau ra mong muon.

* Hoc co giam sat phan tich training dataset, tim ra qU| luat va
dwa trén do dé dw doan nhan cho cac di liéu mai.

CAT

Iit's a dog

(umeo) : Machine Learning Trained -

PHOTOS — 1 Algorithm Model

DOG Z ' n |




Hoc c6 giam sat

« 2 phuwong phap:
« Phan loai (classification)
« HOi qui (regression)

* Hoc phan loai:

Loc thw rac (spam filtering)

® @ ®

My experience The productis . " _
so far has been ok | guess o SUPPT’ eamis
: useless
fantastic!
POSITIVE NEGATIVE

Phan tich cam xuc (sentiment analysis)
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Vi du hoc c6 giam sat: Phan loai

« Multi-class classification (phan loai nhiéu I6p): when the output y
Is one of the pre-defined labels {c,, C, ..., C}
(mdi dau ra chi thudc 1 I&p, mbi quan sat x chi cd 1 nhan)

o Spam filtering: y in {spam, normal}
o Financial risk estimation: y in {high, normal, no} detemmn YWape

o Discovery of network attacks: ? tl‘ll ﬂVIP“ "
« Multi-label classification (phan loai da nhan): h I}kel‘lﬂfﬂct'““’

‘-

b

-
.‘-‘5
:-u
I

when the output y Is a subset of labels af' rewa
(m0| dau ra la mot tap nho cac lop; g ™|
moi quan sat x co thé cé nhiéu nhan)

o Image tagging: y = {birds, nest, tree}

o sentiment analysis

- BIRDS NEST TREE
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Hoc c6 giam sat - SVM

« May véc to ho tro (Support
Vector Machine - SVM) la [~ °F
mot trong nhirng thuat e N e
toan hoc co giam sat co
hiéu nang cao nhat.

* Muc tiéu: tim ra moét siéu ; N SN & RN
phang trong khong gian N - NS
chiéu (&rng v&i N dac
trwng) chia di¥ liéu thanh
hai phan twong wng voi x| O - 0
I&p cua chung. O O

« Siéu phang la mdt ham

y = f(Xq,...,X})
V&I X4,...,X, la cac dac O~ o
treng cua dir liéu

SVM trong khéng gian hai chiéu va ba chiéu

.
>

Xy

Posible hyperplanes

Support vectors

Siéu phang téi wu cd 1é cuc dai
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Hoc co6 giam sat

 Hoc phan loai: dau ra la nhan (0,1), (chd, méo), (tich cuec,
tieu cwe, binh thwong)

« Hoi qui: gia tri lién tuc

0%
Student Hours
N Studied Grade 5%

Jack 6 53%

Anne 7 60% 80%
Harry 6.5 56%

Sharon 8 79%

John 66 58% 75% 4
James 8.1 85%

Jill 68 70% * Grade
Adam 6.9 56% g’“ ' B Predicted Grade
Brandon 7.3 69%

Brett 6.9 76% B ay
emq 842 79% 65N 1 —— Linear [(Predicted Grade)
Charles 7.2 68%

Darren 7.3 74%
Dave 6.9 72% =
Dawn 86 84%
Denise 74 78% o5 1
Ernc 76 76%
Emily 6.8 65%

Fran 74 80% 55 65 15 85

Jane 6.5 65% Hours Studied
Thong ké s0 gio hoc cua SV va diém thi Xac dinh ham dy doan diém dua

trén sb gi® hoc clia SV
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Vi du hoc coO giam sat: HOi quy

* HOi quy duw bdo chirng khoan

Google Inc (NASDAQ:GOOG)
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Volume detayed by 15 mins.

Dow Jones  13,758.94 0.34% |l
Nasdaq 3,151.72 0.27% [
Technology 0.33% (1
GOO0G 74400 585% [ ]

ﬂ Google Inc. (GOOG) Is Up Sharply On Q4
Results
RTT News - 1 hour ago

0

|B| Stocks to Watch: Google, Coach, Annie's
Wall Street Journal - 1 hour ago

'c | Google Inc (GOOG) Reports Strong

~ Earnings, Shares Rise
ValueWalk - 3 hours ago

D| Google 4th-Quarter Profits Increase as Ad
Pricing Improves
NASDAQ - 15 hours ago

EJ Facebook Inc (FB)'s Social Graph Is a
Google Inc (GOOG) Plus Killer -
Insider Monkey - 16 hours ago =

Vet lie Vomecvm—a= e | By VR R —— |

All news for Google Inc » Subscribe

Events (] Add GOOG to my calendars

Apr 15, 2013
Q1 2013 Google Earnings Release [
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Vi du hoc c6 giam sét: Hoi quy

» HOi quy dw bao thoi tiét

Temperature

e
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HAMO| UNINERSITY OF SCIENCE AND TECHMOLOGY

Slide Credit: Carlos Guestrin 14



Hoc khong giam sat (unsupervised learning)

* Khdng coé trwdc nhan
« CO gang phat hién ra tinh chat cua di liéu
' Color? Size? Shape?

Machine Learning Trained
Algorithm Model
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Hoc khong giam sat

« Cac irng dung:
 Phan cum khach hang dé t6i wu hoa chién lwoc kinh doanh
 Nhom cac sach co ndi dung twong tw
« Phat hién cac cdng ddng trong mang xa hoi
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':... - 4 ..'.Qlo &S .: .-,f“'.‘ grouped into one
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o b « from objects in
e R another cluster
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Hoc tang cworng (Reinforcement Learning)

« Gidng cach da tré hoc: nhan thirc hanh dong dung
sai dwa trén viéc khen ngoi/ché trach cua ngudi I&n

I." DAI HOC BACH KHOA HA NOI
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Hoc tang cwong

* Hoc tang cwong (Reinforcement Learning — RL) la ky thuat
hoc may giup huan luyén phan mém dwa ra quyét dinh nham
thu vé két qua téi wu nhat.

» Thuat toan RL st&*r dung md hinh
Khen thwc’yng va trieng phat trong
quy trinh x&r ly di liéu. Cac thuat
toan nay tiép thu y kién phan hoi
cua trng hanh dong va ty kham
pha ra con duo’ng Xw ly tot nhat
dé thu vé két quéa cudi cung.
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Hoc sau (Deep Learning)

* Hoc sau (Deep learning) la mét nhanh cua hoc may
* La phuwong phap hoc may st dung mang no-ron nhan
tao dé trich xuat dac trwng tw dong tw dir liéu

ARTIFICIAL
INTELLIGENCE
Any technique that enables

‘computers to mimic
human behavior

HAMO| UNINERSITY OF SCIENCE AND TECHMOLOGY
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Deep Learning

* Hoc sau dwa trén mang noron nhan tao (Artificial Neural Networks
- ANN), bat chwdc hoat dong cua bd ndo con ngu¢i va dwgc dao
tao tr lwvong I&n dir lieu dwoc cung cap.

 N&ao nguwdi tao b&i nhiéu no-ron lién két véi nhau

»Hoc sau dwoc xay dwng v&i nhiéu tang noron két ndi voi
nhau.

a
- T '

» D& thyc hién mét nhiém vu cu thé (nhu phan loai), khi nhan
dugc dir liéu dau vao (anh, van ban, video, ...), di liéu s& di qua
tat ca cac tang mang dé phan tich n6

I" DAI HOC BACH KHOA HA NOI
HAMOI UMNERSITY OF SCIENCE AND TECHMNOLOGY

20



Deep Learning

» Thuat toan DL thwc hién 1 nhiém vu nhiéu lan, méi Ian tinh chinh 1 chat
theo dir liéu mau de cai thién két qua.

» DL hoc & nhiéu cap d6 triru twgng > cho phép hoc ham anh xa phirc tap
ma khdéng can thuat toan cu thé nao.

« Khéng ai hiéu nhirng gi xay ra trong mang no ron nhan tao = DL c6 thé
coi la hop den

Feature maps

F.maps F. maps

Input

b

Convolutional neural networks dung trong phan loai anh

I." DAI HOC BACH KHOA HA NOI
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ng dung ctia Deep Learning

 Ung dung:

« Xt ly anh

« Nhan dang tiéng noi

« XUt ly ngdn nglt tu nhién.
» Cac mo hinh hoc sau thuong c6 hieu nang tdét han
NOC May, nhu’ng nd doi hoi lugng dir lieu huan

uyen lon (hang trieu ma&u), thdi gian huan luyén
au.

HAMO| UNINERSITY OF SCIENCE AND TECHMOLOGY
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Nhwoc diém cta Deep Learning

 Ung dung:

« Xt ly anh

« Nhan dang tiéng noi

« XUt ly ngdn nglt tu nhién.
» Cac mo hinh hoc sau thuong c6 hieu nang tdét han
NOC May, nhu’ng nd doi hoi lugng dir lieu huan

uyen lon (hang trieu ma&u), thdi gian huan luyén
au.
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Nhwoc diém cta Deep Learning

« Khat di¥ liéu: di¥ liéu sach, di¥ liéu gan nhan v&i so lwong I&n

mvm Longform  nen

China Is Achieving Al
Dominance by Relying
on Young Blue-Collar
Workers

Cong viéc nay thuec su'rat

pht hop vai ngudi khiém thi, boi
chi can mét chiéc may tinh hay
& dién thogi, cung khd nang nghe
von da la uu diém, chung toi co
thé dé dang lam viéc nay.

‘";"h' ‘fg‘ » g A § /R Anh Doan Dirc Dan
Ngh& gan nhan dir liéu tai Trung Quéc: §, ™
2019: > 1 triéu lao dong.

- 2022: 5 triéu lao dong.
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Nhwoc diém cta Deep Learning

» Thiéu kha nang dién gidi mé hinh (tlrc 1a tai sao mé
hinh lai dwa ra dy doan do?)

1 |Ecom: siammerfexample.com Fleld (Drive-By) Test
- Lhes gagejnow!! Video sequences taken under
S A different driving speeds
1 £ % ‘ Orngad "
mortgage = 1 ;
2. cheap= 1.0
: Total re = mortgage = 1.5 ‘
3 om] soah & Eugene =-1.0 '::n;'olevc
Oregon =-1.0 e
3. Total score = 0.5 < 1.0 (threshold) Avacing
slide cndi Dunel Lowd - Advay ‘
Stop Sign - Speed Limit Sign
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... va con la Al Ethics

Daily Mail - Follow
- 272020 - O

White man calls cops on black men at marina

Keep seeing videos about

Primates? Dismiss
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Wrongfully accused by an algorithm

2019 theo danh gia CP My: th}ln dang sai
ngudi da mau (gbc Phi, va goc A) cao gap
10 dén 100 [an ngudi da trang (géc Au)




