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Thac sy - Nguyén Ngoc Tu
NCS Tién sy tai Strasbourg University - CFVG HCM.

Giam dbc diéu hanh cta Té chire Tri Tué Nhan Tao Viét
(VietAl). (www.vietai.orq)

Chuyén gia Phan tich di liéu Doanh Nghiép (Business
Data Analytics), Giam dbc Cong ty Dataservices
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WHY WE EXIST

Artificial Intelligenceé (Al) is all
under many forms from
virtual

around us
smart mobile devices,
assistants, to robots and self-

driving  cars. Despite  rapid
progress in Al over the last few
years in many countries, Vietnam
still lags behind, merely touching
at the surface of the technology.

(©
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Introduction

. Retail I SO.5T
Al value creation Travel E— 4508
by 2030 Transport & Logistics I $4758
Automotive & Assembly I 54058
Basic Materials I $3008
$ 1 3 Advanced Electronics/Semiconductors I S291B
Healthcare Systems and Services . 52678
trillion = " — e
Telecom I S1748
Oil & Gas 1738
Agriculture EE—— S1648

[Source: McKinsey Global Institute.)

©
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GIAI MA A.l
Al

AGI

ARTIFICIAL GENERAL INTELLIGENCE

ANI

ARTIFICIAL NARROW INTELLIGENCE

TRi TUE NHAN TAO HEP
VD: XE TU HANH, LOA THONG MINH, TRI
E NHAN TAO UNG DUNG TRONG N
MAY, NONG TRAI...

TRi TUE NHAN TAO PHO QUAT
LAM DUQC TAT CA NHUONG GI NHU MOT
CON NGUOI THAT
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NOI DUNG CHUONG TRINH

1. A.l - TRi TUE NHAN TAO LA GI?

HOC MAY — MACHINE LEARNING

DU LIEU - DATA

MOT CONG TY Al LA NHU THE NAO?

NHNG DIEU HOC MAY CO THE VA KHONG THE LAM.
GIAI THICH VE HOC SAU (DEEP LEARNING)

YVVYYVY

2. XAY DUNG MOT DU AN ALl ,
3. XAY DUNG A.l CHO CONG TY/ TO CHUC CUA BAN
4. A.l VA TAC PONG XA HOI CUA NO

&
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CHUNG TA MONG MUON DAT BUQC GI SAU
BUOI CHIA SE?

1. BIET BUOC A.l LAM BUOC Gi.

2. BIET PUQ'C CACH XAY DUNG CHIEN LUOC A.l CHO
CONG TY MINH.

3. BIET CACH PHAN BO NGUON LUC XD A.l

&
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LUOC SU Al
History of Al
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A.l - TRi TUE NHAN TAO LA GI ?
» Hoc May — Machine Learning

©d

VietAl TRi TUE NHAN TAO DANH CHO MOI NGU Ol ThS — NGUYEN NGOC TU



&

VietAl TRi TUE NHAN TAO DANH CHO MOI NGU Ol ThS — NGUYEN NGOC TU




Vi Du
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(Ngudn: Simple Neural Network implementation in Ruby)
TRIi TUE NHAN TA



http://www.rubylab.io/2015/03/18/simple-neural-network-implenentation-in-ruby/

&
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ARTIFICIAL INTELLIGENCE

The ability of a computer program or a machine to think like humans do.

MACHINE LEARNING
Subfield of Al giving machines the skills to learn from examples

without being explicitly programmed.
Examples: Fraud detection, marketing personalization, email classification

DEEP LEARNING

Specialized machine learning technique enabling
machines to train themselves to perform tasks.

Examples: Image classification, vehicle detection, sentiment analysis

Ci

ThS — NGUYEN NGOC TU
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Machine Learning

& ik -4 -l

Input Feature extraction Classification Output

Deep Learning

oo - 3331

Input Feature extraction + Classification Output
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Machine learning workflow

Unsupervised Feature extraction Machine learning Grouping of objects

algorithm .
!ased on some common
} ' char‘ﬁstics
&

Predictive model

Training set
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SUPERVISED LEARNING
HOC CO GIAM SAT

] 0 > Output
(Bau vao) (Bau ra)
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13 F: [VIRV: VoSSR >Daura | ngdung

(Input) (Output)| (Applications)

Email > Thw rac? | B6 loc thw rac.

Am thanh e > Van ban | Nhan dang giong noi

Tiéng Anh > Tiéng Viét | May dich (Machine
translation)

Q/C, thong - > Nhap Quang céo online

tin nguwoi chuot?

dung (0/1)
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131 [VJAVZ: T S —— >Daura | ngdung

(Input) (Output)| (Applications)
Hinh anh, e > Vitricua | Xe tw lai (tw hanh)
Thong tin cac xe 0

rada to

Hinh anh e > Bi hw Kiém tra trwc quan
cda chiéc hdng ?

dién thoai (0/1)
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How Supervised Machine Learning Works

STEPI STEP 2

Provide the machine learning algorithm categorized or Feed the machine new, unlabeled information to see if it tags
“labeled” input and output data from to learn new data appropriately. If not, continue refining the algorithm

2) &
= 2]
N—— a_p N—o) “CATS”
= = X
iS¢ S 4]l
— P ",
»—4 N ‘~\ a NUTCATS
| MACHINE @\ | MACHINE .
\% \é

TYPES OF PROBLEMS TO WHICH IT'S SUITED

+ CLASSIFICATION REGRESSION
+ _ | R ¥
Sorting items Identifying real values
+ ® % into categories (dollars, weight, etc.)

@

VietAl
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Bai toan:
C6 dir lieu bénh nhan nhw bang dwéi day. Hay xay dwng model dé tién doan kha
néng bi bénh tim cua Bénh nhan 56 09 -10

1 e Trung binh  Trung binh Nhiéu Khong

2 Nang Thép Cao it Co

3 Nhe Thap Cao it Co

4 Nang Cao Cao Trung binh Khong

5 Nhe Cao Cao Nhiéu Khong

6 Trung  Thép Trung binh Nhiéu Khong
binh

7 Trung Trung binh  Trung Binh it Khoéng
binh

8 Nang  Thép Thap Nhiéu Co

9 Nhe Cao Trung binh it ?2?2?

10 Nhe Cao Trung binh Nhiéu 2?72
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Bai toan:
C6 dir lieu bénh nhan nhw bang dwéi day. Hay xay dwng model dé tién doan kha
néng bi bénh tim cua Bénh nhan 56 09 -10

1 e Trung binh  Trung binh Nhiéu Khong

2 Nang Thép Cao it Co

3 Nhe Thap Cao it Co

4 Nang Cao Cao Trung binh Khong

5 Nhe Cao Cao Nhiéu Khong

6 Trung  Thép Trung binh Nhiéu Khong
binh

7 Trung Trung binh  Trung Binh it Khoéng
binh

8 Nang  Thép Thap Nhiéu Co

9 Nhe Cao Trung binh it ?2?2?

10 Nhe Cao Trung binh Nhiéu 2?72
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QuY voc

Input
1 Nhe 1
2 Thap
3 Trung binh 3
4 Cao 4
5 Nang 5
6 It 6
7 Nhiéu 7
Output Co 1
Khong 0

©d
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DU DOAN

dactrung 1
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UN-SUPERVISED LEARNING
HOC KHONG GIAM SAT

A B

L]0 > Output??
(Dbau vao) (Pau ra)
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‘L‘.E- = 3
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How Unsupervised Machine Learning Works

STEPI

Provide the machine learning algorithm uncategorized,
unlabeled input data to see what patterns it finds

Observe and learn from the
patterns the machine identifies

@) DR

SIMILAR GROUP |

&)
T
)
z
v

\ 2
\/’ ; - d v

:
>

D - | MACHINE MACHINE

= —

TYPES OF PROBLEMS TO WHICH IT’S SUITED

CLUSTERING ANOMALY DETECTION
Identifying similarities in groups Identifying abnormalities in data
@ For Example: Are there patterns in For Example: s a hacker intruding in
@ the data to indicate certain patients our network?
will respond better to this treatment é
than others?

VietAl
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ARTIFICIAL INTELLIGENCE

IS NOT NEW

ARTIFICIAL INTELLIGENCE

Any technique which enables
computers to mimic human
behavior

DEEP LEARNING

A subset of ML which make
the computation of multi-layer
neural networks feasible

1950’s 1960°’s 1970’s 1980’s 1990’s 2000’s  2010s

ORACLE

Copyright © 2013, Oracle and/or its affiliates. Al rights reserved. |
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TAI SAO BAY GIO LAI NOI VE A.1?

large neural net

A
— medium neural net
S
g . small neural net
=
oy
S ..
= - traditional Al
=
g = — e S T ~ — 123
amount of data
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DU LIEU LON

e large neural net

A \

( )
— medium neural net
|

,  small neural net

|

traditional Al

performance

- - e m-.

e W G . Wk W =

amount.ofdata - A —\1\3()&\&

©3
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A.l - TRi TUE NHAN TAO LA GI ?
» Dir Liéu — Data

©d
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SORTED

R }ffz;
¢ 55 1
: -;-.,_-‘
-~ ke, &
B .

ARRANGED

"‘ .r-q\\.;.,

PRESENTED
VISUALLY l
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Vi DU CUA BANG SO LIEU
(TAP DU LIEU - DATASET)

Dién tich cin nha Gia nha (ty déng)
(Mm2)

4.5
6.0
5.5
6.7

10
15
20
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Vi DU CUA BANG SO LIEU
(TAP DU LIEU - DATASET)

Dién tich can nha Sé lwong phong nga | Gia nha (ty doéng)
(Mm2)

4.5
6.0
5.5
6.7

10
15
20

oo o110l b~ bW
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Vi DU CUA BANG SO LIEU
(TAP DU LIEU - DATASET)

Dién tich can nha Sé lwong phong nga | Gia nha (ty doéng)
(Mm2)

4.5
6.0
5.5
6.7

10
15
20

oo o110l b~ bW
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Vi DU CUA BANG SO LIEU
(TAP DU’ LIEU - DATASET)

Hinh anh Nhan

Khéng phai méo

Meéo
At
w Khéng phai méo
- e,
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Vi DU CUA BANG SO LIEU - (TAP DI LIEU -
DATASET)

Hinh anh A Nh&n B

%ﬁ, Méo

Meo

A.- .............. > B w Khong phai meo
.

VietAl TRi TUE NHAN TAO DANH CHO MOI NGU Ol ThS — NGUYEN NGOC TU

v/

- Khong phai méo
GO X
v/




THU THAP D LIEU (ACQUIRING)
> DAN NHAN THU CONG

<. ).

. Meo = B Meo
ﬂi &5 ol

Khéng phai

=, Khodng phai
Meo S

Meo
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THU THAP DU LIEU (ACQUIRING)

> QUAN SAT HANH VI

user 1D time price ($) purchased
4783 Jan 21 08:15.20 7.95 yes
3893 March 3 11:30.15 10.00 yes
8384 June 11 14:15.05 9.50 no
0931 Aug 2 20:30.55 12.90 yes

@

VietAl TRI TUE NHAN TAO DANH CHO MOI NGUOll

machine | temperature | pressure | machine
(=C) (psi) fault
17987 60 7.65 N
34672 100 25.50 N
08542 140 75.50 Y
98536 165 125.00 Y

ThS — NGUYEN NGOC TU



THU THAP DU LIEU (ACQUIRING)
> QUAN SAT HANH VI

user 1D time price ($) purchased machine | temperature | pressure | machine
(=C) (psi) fault
4783 Jan 21 08:15.20 7.95 yes
3893 | March 3 11:30.15 10.00 yes 17987 60 7.65 N
8384 | June 11 14:15.05 9.50 no 34672 100 25.50 N
0931 Aug 2 20:30.55 12.90 yes 08542 140 75.50 Y
98536 165 125.00 b '

\ Y | J
A B
> LU GIO XUONG TU WEBSITES/DOI TAC
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SU’ DUNG DU LIEU HIEU QUA

Pwng “nem” dir lieéu ban cé
cho déi nhom Al va tw cho
rang no sé co gia tri!

I T —1 Don’t throw data
P\ at an Al team and
AN assume it will be
U valuable.
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VAN DPE CUA D(F LIEU

> Vao thé nao, ra nhw vay !
Garbage in, garbage out!

The quality of information coming
out cannot be better than the
=1 quality of information that went in.

1) GARBAGE

<d® o

GIGO is used in IT e — 5 \1
and mathematics

Garbage In, Garbage Out
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VAN DPE CUA D(F LIEU

> Dir liéu c6 van deé cia no!
- Sal léech nhan

- Thleu g la tr! Dién tich can nha | Sé6 lwong phong Gia nha (ty dong)
(m2) ngu

100 3 4.5

150 4 #0.09

135 4 5.5

200 #Khong biét 6.7

500 5 10
#Khong biét 6 #Khong biét

1,000 #Khong biét 20
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VAN DPE CUA D(F LIEU

> Da dang ve loai div liéu
- Hinh anh, am thanh, cau chir
(Div liéu Phi cau tric Un-structed)

Dién tich can nha | Sé lwong phong Gia nha (ty dong)
(m2) ngu

100 3 4.5
150 4 #0.09
135 4 5.5
Dir liéu co cAu trac 200 #Khong biét 6.7
(Structed data) R 500 > 0
#Khong biét 6 #Khong biét
1,000 #Khong biét 20
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7

ROBBIE, STOP MISBEHAVING
OR | WILL SEND YOU BACK

70 DATA CLEANING! MACHINE
LEARNING

KONUGGETS.COM

&

v|ét Al TRi TUE NHAN TAO DANH CHO MOI NGU Ol ThS — NGUYEN NGOC TU



A.l- TRIi TUE NHAN TAO LA GI ?
» Cac Thuat ngirtrong Al —
The terminology of Al

©
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HOC MAY vs. KHOA HOC D LIEU
Machine Learning vs. Data Science

Dién tich can S6 lwong phong | S6 lwong phong | Méi stra chiva Gianha (ty
nha (m2) ngu tam dong)

100 3 2 N
150 4 3 Y
135 4 3 Y 5 5
200 5 4 N 6.7
500 5 5 Y 10
600 6 5 Y 15
1,000 8 8 N 20
\ J \ J
A B
Machine Learning - >B  Running Al system (e.g.,website/mobile app)
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HOC MAY vs. KHOA HOC D LIEU
Machine Learning vs. Data Science

Dién tich can So Iu’o’ng phong | Sé lwong phong | M&i stra chiva Gianha (ty
nha (m2) tam dong)

100 3 2 N
150 4 3 N 5.0
145 4 3 Y 5.5
200 5 4 N 6.7
500 5 5 Y 10
600 6 5 Y 15

1,000 8 8 N 20

\ AY\ J'\ YB J

v' Gi& nha c6 3 phong ngl thwdng dat hon 2 phong ngti néu cung dién tich.

Data Science Cuing mot dién tich thi nha mai stra ban dugc gia hon 10%.

VietAl
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HOC MAY vs. KHOA HOC D LIEU
Machine Learning vs. Data Science

HOC MAY KHOA HOC DU LIEU

Linh viec khoa hoc nghién ctru ma giup Nganh khoa hoc khai thac tri thirc va tim
cho cac may tinh c6 kha nang tw hoc ra nhirng y nghia an tir div liéu.

dwore ma khéng can dén mét chwong

trinh/phan mém cu thé.

Arthur Samuel (1959)

PHAN MEM/ SOFTWARE BAO CAO/TONG HOP
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HOC SAU

&
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HQC SAU Neuron Cac phwong trinh

/ toan hoc phtre tap

input layer hidden layer 1 hidden layer 2 output layer

Mang no~ron dworc thiét ké duwa trén bé ndo con ngwdi, nhung cach thiee ching van hanh
thi hoan toan khéng giong cach bé nao sinh hoc cua con ngwoi hoat déng.

@
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Al — TRI TUE NHAN TAO CO NHIEU CONG CU
» Hoc may va Khoa hoc dir liéu

» Hoc sau va Mang no-ron

> Va cac thuat ngir bien khac nhw: Hoc khéng
giam sat (Un-supervised Learning), Hoc tang
cwong (Reinforcement Learning), mo hinh
do hoa (Graphical models)...

&
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A.l- TRI TUE NHAN TAO LA GI ?
» Nhirng dieu ML co the va
khong thé lam.

©
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HOC CO GIAM SAT

Pau vao > DPau ra ng dung
(Input) (Output) (Applications)
Email N Thuw rdc? B6 loc thw rac.
Am thanh . V&n ban Nhan dang giong ndi
Tiéng Anh § Tiéng Viét May dich (Machine
translation)
Q/C, théng tin > Nhap chudt? . ] _
nguoi ding (0/1) Quang céo online

Nhitng diéu ma ban cé thé lam ma chi can tén 01 giay dé suy nghi, thi sém mudn ciing tw déng héa
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Supervised Learning

Input (A) Output (B) Application

email spam? (0/1) spam filtering
audio text transcripts speech recognition
English Chinese machine translation
ad, user info click? (0/1) online advertising
image, radar info position of other cars Self-driving car
image of phone defect? (0/1) visual inspection

Anything you can do with 1 second of thought,
we can probably now or soon automate.

> 117 7 7:49



HOC MAY CO THE VA KHONG THE LAM!

Vi du: Ban dat mua trén mang 1 mén hang qé lam qua tang cho ch,élu géi cua ban nhéan dip sinh nhat
cua c6 bé. Khong may, mon hang bi giao tre. Ban goi dién thoai dén tong dai CSKH vanoi :
“TOi cO thé tra lai khéng nhan dwocc khéng?” Néu tong dai la 01 Al (Voice chat). Chuyén gi sé xay ra?

“Yéu cau hoan tién” “T6i xin 16i phai nghe thay vay!”

Input text ——— Hoan tién/Phi giao hang/ “Chuc chau 1 ngay sinh nhéatvui vé”
Mét sé yéu cau khac “\Jang, tdi c6 thé giup gi véi....”

A — B

WYl TRi TUE NHAN TAO DANH CHO MOI NGUOl
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NEU BAN TIEP TUC CO GANG?

Pau vao > Paura

(Ngwei dung email) (Cai dat 2 -3 dong tw dbng tra 1&i)
1000 vi du
“Cai hdop dwng cua toi bi bé?” > Cam on ban da gri email!
“Toi co thé viét nhan xét & dau?” > Cam on ban da g email!
“Chinh sach tra hang la ntn?” > Cam on ban da gii email!
“Khi ndo hang cua t6i dwoc giao?” > Cam on ban, ching toi sé...
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What happens if you try?

Input (A) R Output (B)
User email 2-3 paragraph response
1000 examples

“My box was damaged.” Thank you for your email.

\ 4

“Where do I write a review?” Thank you for your email.

v

A 4

“What’s the return policy?” Thank you for your email.

Thank yes now your....

A 4

“When is my box arriving?”

AN

I ¥ 530/ 7:49



CAIl GI GIUP M/L TRO THANH PON GIAN?

1. Hoc 1 van dé don gian? <=1 giay

2. Can rat nhiéu di liéu. A->B

VietAl TRi TUE NHAN TAO DANH CHO MOI NGU Ol ThS — NGUYEN NGOC TU



A.l - TRi TUE NHAN TAO LA GI ?
> Nhing diéu ML c6 thé va
khéng thé lam. Thém vi du!
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Self-driving car

Can do Cannot do

stop hitchhiker bike turn
left signal




Self-driving car

Can do Cannot do

stop hitchhiker bike turn
Lt it left signal

1. Data ﬂ —>
2. Need high accuracy

VietAl TRi TUE NHAN TAO DANH CHO MOI NGU Ol ThS — NGUYEN NGOC TU



X-ray diagnosis

i 71

Can do Cannot do
Diagnose pneumonia from Diagnose pneumonia from
~10,000 labeled images 10 images of a medical textbook
R >N chapter explaining pneumonia
— B
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DIEM MANH - YEU CUA HOC MAY

HOC MAY CO THE LAM RAT TOT KHI:
1. Hoc mét khai niém “don gian”.
2. CO san nhiéu di liéu.
HOC MAY CO THE LA KEM:
1. Hoc cac khai niém phtrc tap voi sO lwong
dr lieu han ché.
2. Yéu cau thyc hién mét cdng viéc ci vOi
kiéu dir liéu mdi, khéac.

&
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A.l - TRi TUE NHAN TAO LA GI ?
» Hoc sau (Deep Learning) Danh
cho Khong chuyén Ky thuat

©

VietAl TRi TUE NHAN TAO DANH CHO MOI NGU Ol ThS — NGUYEN NGOC TU



Demand prediction Cﬂé

! A R

price demand

demand

DU POAN NHU CAU NGUO'l DUNG

price

©0
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Demand prediction @

! A R
price -@—-; demand

9

“neuron”

demand

©>
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DU POAN NHU CAU NGUO'l DUNG

GIA BAN (PRICE)
PHi VAN CHUYEN
(SHIPPING COST)

CHI PHi TIEP THI
(MARKETING)

—— NHU CAU

NGUYEN VAT LIEU
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DU POAN NHU CAU NGUO'l DUNG

GIA BAN (PRICE) ?

PHi VAN CHUYEN — %‘“‘?’ﬁ\g

(SHIPPING COST) oS >
o = —— NHU CAU

CHI PHI TIEP THI — /

(MARKETING) Chét lwong

NGUYEN VAT LIEU-
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DU POAN NHU CAU NGUO'l DUNG

GIA BAN (PRICE) §

PHi VAN CHUYEN %‘“‘?’ﬁ\g
(SHIPPING COST) 4&,9 ' NHU CAU

CHI PHi TIEP THI é
(MARKETING) @.

NGUYEN VAT LIEU/

lwong

VietAl TRi TUE NHAN TAO DANH CHO MOI NGU Ol ThS — NGUYEN NGOC TU



A.l - TRi TUE NHAN TAO LA GI ?
» Hoc sau (Deep Learning) Danh
cho Khong chuyén Ky thuat

©
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Face recognition

NHAN DANG KHUON MAT

(©9
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Face recognition

12 11 12 234 | 170 | 176 13 15 12 12
234 | 222 | 220 | 230 | 200 | 222 | 230 | 234 |56 78
190 | 220 | 186 112 | 110 | 110 112 180 | 30 32
49 250 | 250 | 250 |4 2 254 | 200 | 44 6

55 250 | 250 | 250 |3 1 250 | 245 | 25
189 195 199 150 | 110 110 182 190 199 | 55

200 | 202 | 218 |[222 [ 203 | 200 |200 |208 |2156 | 222
219 | 215 | 220 |220 | 222 | 214 | 215 | 210 | 220 | 220
220 | 220 | 220 | 220 | 221 220 | 221 220 | 220 | 222
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VietAl



Face recognition / J

1dentity

@
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Data is the fueI)

Pilot =

WL

Machine learning
algorithms are the
engines.

&
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KIEM TRA KIEN THU'C
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THU'C HIEN 1 DU’ AN A.l
> Gidi thiéu
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THUC HIEN 1 DU’ AN A.l

» Cac bworc thwe hién
» Lwa chon 1 dw an
» To chirec déi ngiiva co’so dir liéu cho dw an.
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THU'C HIEN DU’ AN NHAN GIONG NOI

Amazon Google Apple Baidu
Echo / Alexa Home Siri DuerOS
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Cac bwéc chinh:

1. Thu thap dir liéu.

Now say:
' "Hey Siri, it's me."

Hey
Google...
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Cac bwéc chinh:

2. Huan luyén mo hinh (Model).

Lap di, lIap lai cho
dén khi du tot.

A->B

#Giong noi 1 --- “Hello”
#Giong noi 2 ----"Siri”
#Giong n6i 3 — “Am nhac”

Real Python
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Cac bwéc chinh:

3. Cai dat (Deploy).

Hello, nice to

| meet you! X
S dung cac dir liéu da |
Cé Sén- Nice to meet
Duy tri va cap nhat mé ‘ you, too |
hinh (model) 'y | o

£ — (T

®¢ TensorFlow "

@ it asassadll
B
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Key steps of a machine learning project

Echo / Alexa [@ P\—k\\m
S
—> 1. Collect data N N

— 2. Train model A g \1 :
Iterate many times until] aodio T\ Pesco-
good enough _ Nl el J

Get data back
Maintain / update mode

— 3. Deploy model @ £ Plexo)
1 X




Key steps of a machine learning project

Self-driving car
1. Collect data image —> position of other cars

2. Train model
[terate many times until
good enough

3. Deploy model

Maintain / update model qeat =
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THU'C HIEN 1 DU AN A.I
» Cac bwoc thuwe hién duw
an Khoa hoc dir liéu

©d
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VISIT

WEBSITE

Ghé Trang web Trang san pham

— | -—

Coc Vudng Sur Suong GSSBC4A6 (0.18L) -

's Thuong hiéu: Sir Suong  SKU: 2 2 2
y 72.500d

_d
. ® Céc (tich) ding vudng

 Cao C&p Minh Tié - - ch Smart Cook SM6864 ©p Dong Huwa Hinh Vign e e e o
TIKINOW Ly SC Cao Faa Minh Tién : ; Imi ma: O MO8 ap Dong Hi Hinh o Cé kich c& hoan hdo d& udng oa Fhe
417 (8cm) - H3ng PAn S i i
59.000 TiNOW Ly SiMorinalis 2108w 52.000d 39.000d =7+ s )
] {400ml; 4 % (9 nhin xét 883324

40.000d 57 (1 nhanxé S0 lsong
el o I I w CHON MUA @
# (13 nhén xét)

THO1 GIAN DU KIEN GIAO HANG
Giao hang 4i Phuang BEn Nghé, Quan 1, Ha Chi Minh - Chon dia chi khac

m Giao hang tiéu chuin Dy kién giao Thir ndm - Thir séu,
15/08 - 16/08 chi phi 12.000 &, min phi giao hang tidu

(@) R& chuét 1én hinh d& phéng 1o chuzn cho don hing tir 250.000 &

Ly St Sola Nép

Nhign)

Vudng Si Svong GSSBCAAG
0.18L) - Xanh

72.500d

S

VietAl
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Chon mua san pham

GIO HANG (1 sén phim)

Cdc Vudng 50 Suong GSSBC4AE (0.18L) - Xanh Ngec 72.500d 1|+ Tam tinh: 72,5004

Cung cdp bdi G&m S Suang

Xéa £& danh mua sau Thanh tign: 72.500d
J (B bao gém H:

Tien hanh dét hang

M3 gidm gid / Qua ting

i
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S

VietAl

THANH TOAN

1. Chon hinh thic giac hang

@ Thir séu, 16/08/2019

12.000 d Giao hang tigu chudn

2. Thanh toén béng Tiki Xu

St dung 2.689 Xu (ing vdi 2.680 ) d& thanh toan.
Ban cé Phifu qu ting Tiki/Got k/UrBax mudn déi thanh Tiki Xu? Mhap tai diy

3. Chon hinh thirc thanh todn
@ Thznh 1on 1i2n mét khi nhin hing
Thanh toén bing the quéc t Visa, Master, JCB

Thé ATM ndi die/Internet Banking (Mi&n phi thanh todn)

Thanh taén bang vi MoMa - Chi tigt

GUi qué tdng d&n ban bé, ngudi thin
Théng tin ngudi mua:

50 dung Ho tén & 58 dién thoai oz diz chi gizs hing

TRi TUE NHAN TAO DANH CHO MOI NGU Ol

Diz chi giac hing Sba

Nguyén Ngoc TU

Lendmark 3 Vinhomes TAN CANG. S5 208
NGUYEN HUU CANH., Phudng 22, Quan
Binh Thanh, H& Chi Minh

Vigt Nam

Dign thosi: 0903686860

Bon Hang (1 sdn phim) sia
1% CB g S Suang 723004
GSSECAAS (0.1BL) - ¥anh Ngoc

Cung 23p béi Gém S Swong

Tamtinh 72.500 &
Phivan chuyén 12000 d
Thanh tién: 84.500 d

(94 bao gbm VAT)
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Cac bwéc chinh:

1. Thu thap dir liéu.

2009 08:03:15 Jan 19 Tiki.vn
2017 HN 14:05:00 Dec 18 Shoppe.vn
4963 Singapore 09:00:15 Mar 19 Amazon.com

@
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Cac bwéc chinh:
2. Phan tich dir liéu. (Th di, thw lai)

-: Copy of GA Behavior Overview with Data Control 3 O ® o o ¢ D <« © hgmy I Q

Feb 14,2019 - Mar 15, 2019

Behavior Overview

ect your data

== Pageviews == Unique Pageviews wo Hounce Rate e
20K 100
5K 5%
K 509 A
S 25% g gttt - e
0%
Febld  Feb17 Feb20 Feb23 Feb26 Marl  Mard  Mar7  Mst10 Marld Feb14  Feb18  Feb22  Feb26  Msr2  Marb  Mar10 Marla

363,083 265,633 00:00:48 40.51% 22.20%
VAV AV VAV AV o

Site content

Page Page Title Content Group

Goagle
(not set)
YouTube Pageviews: 360,610

ndiroid

0K 0 10 200K 0K 40

Page Pageviews * Page Title Pageviews * Brands (Content Group) Pageviews ~

7 55995 1 (ot set) 360610

3886 1 Home

&
VietAl ThS — NGUYEN NGOC TU
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Cac bwéc chinh:
2. Phan tich dir liéu. (Th di, thw lai)

Behavior Overview Feb 14,2019 - Mar 15, 2019

= Pageviews == Unique Pageviews wa founce Rato e % Exit

100%
15K 5%
10K 50 A\
5K R i o
0 o%
Febld Feb17 Feb20 Feb23 Feb26 Marl  Mard  Mar7  Marl0  Mar13 Feb14  Feb18 Feb22 Feb26  Mar2  Mar6  Mar10  Marld

363,083 265,633 00:00:48 40.51% 22.20%
VARV AV i A\~ AT e n———

Site content

Page Page Title Content Group

(not set)
Google
> YouTube Pageviews: 360,610
Android
50K 0 100K 200K 300K 200K
Page Pageviews ~ Page Title Pageviews ~ Brands (Content Group) Pageviews ~
1 73886 1. Home 55,995 (not set) 360,610
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Cac b‘u’()’c’chl’nh:
2. bé xuat cac hanh doéng

Tich hop cac thay doi

Q(ay mou tran,g Wetf, 1 L
thém video quang céo, ikl . St argteg aerlsng
Khuyén mai...) INTERACT " S lates

Engage with audience . rlfav:ﬁ[etl‘lllll g& engaging video
Tiép tuc phan tich voi 3 o e
P d."' |I'3" . Generate enquiries : Egélégfi{]ﬁg"““
v liéu méi. G A
4 TAKE IT OFFLINE 8
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Key steps of a data science project

Manufacturing line Final

Mix clay  Shape mug Add glaze  Fire kiln  inspection
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Key steps of a data science project

Manufacturing line

Mix clay

Shape m

1. Collect data
2. Analyze data

ug Add glaze

Fire kiln

Iterate many times to get good insights

3. Suggest hypotheses/actions
Deploy changes
Re-analyze new data periodically

VietAl TRI TUE NHAN TAO DANH CHO MOI NGUOll

Clay Supplier Mixing
Final Batch time
" : i (minutes)
mspection
001 ClayCo 35
034 GooClay 22
109 BrownStuff 28
Humidity | Temperature | Duration
Batch in kiln (F) in kiln
# (hours)
301 0.002% 1410° 22
302 0.003% 1520° 24
303 0.002% 1420° 22
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THU'C HIEN 1 DU AN A.I
» Moi vi tri céng viéc can
biét cach st dung DiF liéu

©d
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BO PHAN BAN HANG

Data science Machine learning

Visit website Product page

: —l = ° Name Title Company Email Priority
’ C' . size
. RN
Q C' Janet | Manager 230 jan@b.. medium
Shopping cart Checkout David Intern 30 dave@e.. -
‘‘‘‘‘‘ . @ °
[ ]

Automated lead sorting

Optimize sales funnel

©
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BO PHAN QUAN LY SAN XUAT O NHA MAY

Data science Machine learning
Mix clay Shape mug Add glaze

Final
Fire kiln  inspection defect
Optimize manufacturing line Automated visual inspection
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BO PHAN TUYEN DUNG NHAN SU

THUY KIEU

Thoéng tin ca nhan

Hoc van
— DAT
2 A Chuyén mén
Lien hé FUCE Vel /
ua email SPENCIEL Kinh nghiém
q thoai :
HOAN THU
Thong tin ca nhan
Phéng van ;
tagi Hoc van
van phong Chuyén mon CHUA BAT
Kinh nghiém
T6i wu hoa quy trinh tuyén dung Tw dong hoa qua trinh doc SYLL

@
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BO PHAN MARKETING

Data science Machine learning

Recommended for you

Break into Al Break into Al

kS

Be

A/B testing Customized product recommendation

©
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NGANH NONG NGHIEP

Data science Machine learning

Crop analytics Precision weed killing
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Al technical tools

Machine learning frameworks:

TensorFlow
PyTorch
Keras

MXNet
CNTK

Caffe
PaddlePaddle
Scikit-learn
R

Weka

©
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Al technical tools

Machine learning frameworks: Research publications:

TensorFlow  Arxiv
PyTorch

Keras . .
MXNet Open source repositories:

CNTK « GitHub
Caffe
PaddlePaddle

Scikit-learn
R

Weka
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CPU vs. GPU

CPU: Computer processor (Central Processing Unit)

©
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XAY DUNG MOT CONG TY A.I
» Trwong hop: Loa thong minh

©
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LOA THONG MINH

i

Amazon Google Apple Baidu
Echo / Alexa Home Siri DuerOS

“Hey Google, Ké 1 cau truyén cwoi”
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“Hey Google, Ké 1 cau truyén cwoi”
Céac bwéc dé thwe hién lénh:
1. Xac nhan “KhAu Iénh kh&i dong”

“Audio” — “Hey Google” (0/1)
2. Nhan dang giong noi.

“Audio” ., “Ké mét cdu chuyén cwoi” (0/1)

—_

3. Nhan dang cau lénhl/y dinh. L
“Thoi tiet”
:‘Ké moét cau chuyén cwb’i}” “Am nhac” B
Y “Thwc hién cuéc goi”

A
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“Hey Google, Ké 1 cau truyén cwoi”
Céac bwéc dé thwe hién lénh:

4. Thwe hién ké chuyén

NHAN DANG NHAN DANG

GIONG NOI CAU LENH THUC HIEN

LENH

CAU KHO'| PONG

QUA TRINH THUC HIEN CONG VIEC CUA A.l
(A.| PIPELINE)
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XAY DUNG MOT CONG TY A.I
» Trwong hop: Loa thong minh
— Thém vi du

©
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XAY DUNG MOT CONG TY A.I
» Trwong hop: Xe tw lai

©d
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“Cdc bwérc ra quyét dinh 1ai xe”

T s
~=ra o

Hinh anh Xac dinh xe hoi
/Radar _—
/Lidar

Xac dinh Nguoi
di bo
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“Cdc bwérc ra quyét dinh 1ai xe”

E—
RS o
B -
/“ o

Tang toc
Hinh anh Xac dinh xe hoi Ké hoach Giam tbc
/Radar —— * chuyén dong Diéu chinh
/Lidar huwédng

Xac dinh Nguoi
di bo

WYl TRi TUE NHAN TAO DANH CHO MOI NGUOl
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Key steps:

1. Car detection

©
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Key steps:

1. Car detection

2. Pedestrian
detection

©
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Key steps:

1. Car detection

2. Pedestrian
detection

3. Motion planning
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Key steps:

1. Car detection

2. Pedestrian
detection

3. Motion planning

VietAl TRi TUE NHAN TAO DANH CHO MOI NGU Ol ThS — NGUYEN NGOC TU



Steps for deciding how to drive

Accelerate/
Pedestrian Brake

detection

&
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Steps for deciding how to drive

Steer/
Accelerate/

Brake

Pedestrian
detection

©
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Steps for deciding how to drive

. Trajectory
Car detection edict;
preai 10N Steer/
Accelerate/
Pedestrian Trajectory Brake

detection prediction

+GPS,
Maps

©
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Steps for deciding how to drive

- Trajectory
Car detection i s
Image/ prediction Steer/
qu:n'/ Accelerate/
Lidar Pedestrian Trajectory Brake

detection prediction

+GPS,
Maps

©
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Steps for deciding how to drive

. Trajectory

Car detection :
Image/ prediction Steer/
R:y!ur/ Accelerate/
Lidar Pedestrian Trajectory Brake

detection prediction

+GPS,
Maps

Traffic ight
detection

©
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Steps for deciding how to drive

: Trajectory
Car detection ict;
preaic 10N Steer/
Accelerate/
Pedestrian Trajectory Brake

detection prediction

+GPS,
Maps

Traffic hight
detection

©
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XAY DUNG MOT CONG TY A.I
» Vai tro trong Nhom Al

©d
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Cé&c vai tro dién hinh
1. Ky sw Phan mém - Software Engineer

“VD: Thuwc hién Iénh ké chuyén, dam bao dé chinh xac khi xe twlai. ”
2. Ky sww Hoc may (Machine Learning Engineer)
ttA 9 B”

3. Nha nghién ctru Hoc May — ML Researcher

“Tdng cwong kha nang cua ML, toi wu cdc thuattoan”

Vi tri (2) & (3) c6 thé goi la: Nha khoa hoc 'ng dung ML
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Cac vai tro dién hinh
4. Chuyén gia Dir liéu (Data Scientist)
Phan tich di liéu va cung cap cdc tri thiee (insights).
Tao cac bao cao cho Nhom
5. Ky sw Dir liéu (Data Engineer)
T6 chirc di¥ liéu ,
ley’c hién céng viéc dé cho D liéu dworc Iwu trie dung cach, an toan,
dé dang thwc hién coéng viéc.

6. Quan ly/Giam déc san pham Al — Al Product Manager

Hé tro, dwa ra quyét dinh nén lam gi, xac dinh kha nang, gia tri sp.

&
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BAT DAU VO'I1 MOT BOI A.I NHO

1 Ky sw Dir liéu, hoac

1 Ky s Hoc may (Machine Learning Engineer), 1 Chuyén gia dir liéu
hoac

Chang cé ai ....ngoai ban !
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XAY DUNG MOT CONG TY A.I
> Nhirng thir can tranh

©d
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CAN TRANH TRONG A.l

DUNG NEN
1. Al sé giai quyét hét 1. Thuc té Al c6 thé 1am va
dwoc moi viec/ van de khéng thé lam gi. Cac gi&i

han cua Céng nghé, dir liéu

2. Thué mét vai (2-3) Ky st va ca tai nguyéen ky thuat.

ML va giao pho hét trach 2. Xem xet cac nguon lwc
nhiém cho ho, v&i mong vé nhan sw thau dao. Gitra
muédn cé dworc cdc trng Ky thuat va Kinh té va tim
dung tot. ra cac lwa chon “kha thi,
gia tri”.
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CAN TRANH TRONG A.l

PUNG NEN

3. A.I sé hoat dong totngay | 3. Danh théi gian cho Déi
va luon. Al thuc hién cédc thir

4. Duy tri cac ké hoach cil, nghiém, diéu chinh cho dén
teng dung coéng nghé méi khi thanh cong.

ma khéng can dén swthay 4. Lam viéc vo&i déi Al dé
doi. |én ké hoach thdoi gian,
5. Can ngay 1 siéu sao Al phan bé lai nguén Iwc, xay
trirére khi ban cé thé thuwc dwng cac thwéc do mai,

@hién moi thtr. nhirng muc tiéu moi.
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XAY DUNG MOT CONG TY A.I
» Thuwe hién bwéc dau tién
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A.l VA CUOC SONG XA HOI
» Gidi thiéu
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A.l VA CUOC SONG XA HOI

Al VA NHIPNG CACH HIEU CHUNG
GIO1 HAN CUA Al

Al VA PHAT TRIEN KINH TE, CONG VIEC
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A.l VA CUOC SONG XA HOI
» Nhin nhan thuwec té vé Al
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NHO’NG CACH HIEU CHUNG VE Al

KHONG QUA LAC QUAN VE Al: TRi THONG MINH NHAN TAO
SIEU VIET SE XUAT HIEN. ROBOT SAT THU SE SOM RA DO

KHONG QUA BI QUAN VE Al: TRi THONG MINH NHAN TAO
KHONG LAM BU'OC Gi. CHi LA TRAO LUU. SE SG'M B| TAN

CHI CAN HIEU BUNG: TRi TUE NHAN TAO KHONG THE LAM
DUQC MOI THU’, NHUNG NO CO KHA NANG GIUP THAY DO
NHIEU LINH VU'C, NHIEU NGANH CONG NGHIEP.

VietAl TRi TUE NHAN TAO DANH CHO MOI NGU Ol ThS — NGUYEN NGOC TU



GIOI HAN CUA Al

Al CON NHIEU HAN CHE. NANG LUC THU'C HIEN CO GIOI HAN

GIAI THICH TAI SAO Al LAl PUA RA 1 KET QUA LA KHO KHAN

Right-sided
Pneumothorax
(collapsed lung)

VietAl TRi TUE NHAN TAO DANH CHO MOI NGU Ol ThS — NGUYEN NGOC TU



GIOI HAN CUA Al

BIASED Al ( BINH KIEN Al) Vi NHIPNG BINH KIEN VE DU LIEU

GIAI THICH TAI SAO Al LAl PUA RA 1 KET QUA LA KHO KHAN
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A.l VA CUOC SONG XA HOI
» Nhirng cach dung Al gay hai
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NHO’NG CACH DUNG Al GAY HAI

DeepFakes
Cat ghép hinh anh, phim va gan cho ngwéi khac.

PHA HONG QUYI‘EN,RII“ENG TU VA DAN CHU
Theo dbi, kiém soat bang cac wng dung Al

TAO RA THONG TIN GIA TAO

GIA MAO, TAO RAC THONG TIN, DANH CAP
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A.I VA CUOC SONG XA HOI
> Al va KINH TE
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Developing economies

Growth

Current
Technology
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Developing economies

“Leapfrog”
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Developing economies

? :5/_%_ “Leapfrog”
0 -Mobile phones
g__,_ -Mobile payments
dle ’° -Online education
(e | \
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CAC QUOC GIA PANG PHAT TRIEN PEU CO THE XAY DUNG Al

MAC DU MY, TRUNG QUOC DANG DAN DAU VE NGHIEN CU’U VA
(’NG DUNG Al. TUY NHIEN, MOI TH( VAN CHUA CHIN MUOL.

TAP TRUNG PHAT TRIEN Al TRONG NH(PNG THE MANH QUOC GIA

HOP TAC CONG-TU TRONG VIEC TANG TOC PHAT TRIEN Al

PAU TU VAO GIAO DUC

&
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A.l VA CUOC SONG XA HOI
> Al va VIEC LAM
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TAC DONG CUA Al LEN VIEC LAM TOAN CAU

Jobs displaced Jobs created
by 2030 by 2030

400-800 mi 29 9-890 mi

[Source: McKinsey Global Institute.]




TAC DONG CUA Al LEN VIEC LAM TOAN CAU

I Automated for the people
Automation risk by job type, %

Food preparation
Construction

Cleaning

Driving

Agricultural labour
Garment manufacturing
Personal service

Sales

Customer service
Business administration
Information technology
Science & engineering
[Image credit: Economist.com]
[Nedelkoska, L. and G. Quintini.
(2018). Automation, skills use
and training. OECD Social,
Employment and Migration

Healthcare

Hospitality & retail management
Upper management & politics
Teaching

Source: 0ECD Working Papers, No. 202.]
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CAM ON!
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