MACHINE LEARN
VA UNG DUNG
TRONG TRAC Dl
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e Cong nghiép 4.0 dang la cum tw hot: Cong nghé 4.0,
cach mang 4.0, 4.0..

* Big Data, Artificial Intelligence — Al — Tri tué nhan tao,

loTs (Internet of Things)

* Al everywhere

e Thuc té: Cé nhiéu su phat trién dét pha vé irng dung
Al trong thuc té: Xe tu 13i, nhan dang khuén mat,
hiéu chinh anh, dich may



Tri tué nhan tao la chu dé Ion trong khoa hoc may tinh

Rl/lhifey phim anh, sach vé tri tué nhan tao bay ra nhiéu vién canh vé twong lai: Terminator,
atrix

Hé chuyén gia

Lap luan theo tinh hubng.

Mang Bayes.

Mang neural: cac hé thdng manh vé nhan dang mau (pattern recognition).

Hé mo& (Fuzzy system): cac ki thuat suy ludn khéng chac chan, da dwoc s dung réng réi

trong cac hé thong céng nghiép hién dai va cac hé thong quan ly san pham tiéu dung.

Tinh toan tién hda (Evolutionary computation): 'ng dung cac khaj niém sinh hoc nhw quan

thé, bién di va dau tranh sinh ton dé sinh cac loi giai ngay cang tot hon cho bai toan. Cac

phwong phap nay thwdng dwgc chia thanh cac thuat toan tién héa (vi du thuat toan gene)

va tri tué bay dan (swarm intelligence)

Tri tué nhan tao dwa hanh vi (Behavior based Al)



Deep learning

Text ; .
. Machine translation
generation .
Question Classification Text to speech
answering

Image recognition
Context Speech to text

. Machine Vision
extraction



TRi TUE NHAN TAO VA H

Machine Learning Description ° M(’jt trong nhl':r’ng hUé’ng
quan trong nhat cua tri
tué nhan tao la goi la

Machine Learning MaChine Learning - HOC

Input Data (@ 5) Cutput ma,

v Optmum Mode , Y o : ~
llllllllllllllllll e Co nhiéu cach dinh nghia
mmmmmmmmmmmm khac nhau vé ML nhung

Algorithms + Techniques ban Chat Van Ia tLr duJ Ileu

dau vao théng qua co ché
ML dé tao ra thong tin



Machine learning
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CAPTURING

The taremiast requiremsant s to capture the
mage and that can be done by scanning

£iSTN 0 IMB0es O Wsing camerss

EXTRACTING '
Linigue facial data is then axtracted
froen the sample

COMPARING

Thé data is theén comipanad
with The databacs.

MATCHING

The software then decides whether the
sarmgHe rmalc s amy pictura in the
database or not




Tri tué nhan tao va hoc may

ARTIFICIAL
INTELLIGENCE
MACHINE

LEARNING
% DEEP

Al
AMERER

LEARNING

o

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

Since an early flush of optimism in the 1950%, smaller subsets of artificial intelligence - first machine learning, then
deep leamning, a subset of machine learning - have created ever larger disruptions.




NGHIEN CU'U Al VA ML

Machine Learning and
60,000 d Probabilistic Reasoning

e Neural Networks
Computer Vision

40,000 m——— Search and Optimization

NLP and Knowledge
Representation

Fuzzy Systems

EDUDU — F”a”rlln(j and

Decision Making

Number of papers

w— e ToOtal

2000 2005 2010 2015




SU PHAT TRIEN CUA MACHINE LEANRING

Meural Network
Protraini
wmees [T
ADALINE XOR Percepiron ry 1
Problem (Backpropagation)
Percaptron
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CAC THUAT TOAN MACHINE LEARNING

Machine Learning Algorithms

Structure Image Customer Retention

Meaningful
Discovery Classification

Compression

Identity Fraud
Feature Detection
Elicitation

Diagnostics

Big data
visualization

Advertising Popularity
Prediction

Re%nmtmender = Supewised

ems

= : Leaming Weather

Forecasting

Targetted FREY i

Marﬁieting ' MaChlne Fo?gac;slﬁ}ng
Customer I
Segmentation L earni ng Egﬂ&ﬁgﬁ CI:EE

Real time decisions Game Al

Robot Navigation g Skill Acquisition

Leamning Tasks educha.com




SUPERVISED LEARNING — HOC CO GIAM SAT

Labeled Data

()
C)Q

/\

Lables

( )

Hexagon A Square
Triangle

AP

—>

3%

Model Training

Prediction

Test Data




Nhan dang khuén mat trén facebook
€ Photo Review

Qua trinh nhan dang

bau tién Facebook sé yéu cau minh tag tén
cla nguoi trén moi tdm anh -> Tao ra training
data

Cang tag nhiéu, cang nhiéu training data

Sau khi dd training data, Facebook s& tu tag
tén ban vao anh va héi cé phai ban khong? -
néu ban tra loi thi ban sé cung cap thém dir
liéu training data cho Facebook

Facebook s& tu nhan dién duoc ban voi dé
chinh xac ngay cang cao moi lan ban dang
anh



Ung dung ctia hoc co giam sat

Sinh hoc: Nhan dang van tay, nhan dang khuén
mat — Iphone, Google Pixel

Nhan dang giong néi: Tro’ ly ao trén dién thoai,
Siri, Google Assisstant

Phat hién spam: Chan hoac phan loai cac thw
spam

Nhan dang dbi twong: (’ng dung trong may moc
cho cong ty, nha may, ndng nghiép

Nhan dang chir viét tay

Hé thdng goi y: recommendation




Bai toan phan loai: Xac dinh
mot doi twong thude vé 1ép
nao
— Xac dinh méo/ché
— Xac dinh mat nguoi
Bai toan hoi quy: Xac dinh xu
thé
— Xac dinh gia dat theo thoi
gian hoac theo tham s vé vi
tri




Vi du ve regression:

Du bao thi truong==

A

B

C D

R&D Spend Administration Marketing Spend State

165349.2

162597.7
153441.51
144372.41
142107.34

131876.9
134615.46
130298.13
120542.52
123334.88
101913.08
100671.96

136897.8
151377.59
101145.55
118671.85

471784.1 New York
443898.53 California
407934.54 Florida
383199.62 New York
366168.42 Florida

E

Profit
192261.83
191792.06
191050.39
182901.99

166187.94

Gia vang phu

thudc vao:
 ngudn cung,
 thi trwdng chirng

khoan My,

« tho&i gian trong
nam

« giadodla



Unsupervised learning — hoc khong giam sat
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Unsupervised learning — hoc khong giam sat

Cluster/group




NGUYEN LY BAI TOAN MACHINE LEARNING

Vi du: Phan loai khoai tay loai 1 va loai 2

Kich thwdc =5 cm

Vo béng = 1 :

Mam = 0 _ Loai 1
Learning

- o -

_ Machine Learning ) .
Input Data Algorithm | > Output




NGUYEN LY BAI TOAN MACHINE LEARNING

D liéu dau vao sé dwoc chuyén thanh cac vector
D@ liéu dau ra cling c6 thé la cac vector

5 6
<l
0 0 Learning
=l
Machine Learning _ B
Input Data Algorithm > Output

r !/""




NGUYEN LY BAI TOAN MACHINE LEARNING

Cac thuat toan phai qua qua trinh hoc:
learning v&i cac cap dir liéu

5
X1 = [1], y1 =1
0
by itself

b Machine Learning _ i'\
Input Data Algorithm > Output




NGUYEN LY BAI TOAN MACHINE LEARNING

T trang thai ban dau, qua trinh learning bat dau bang cach
dwa gia tri dau vao x, va do gia tri dau ra y, twong rng, néu
chwa bang y; thi phai chinh cac tham sb cia thuat toan sao
cho gia tri dat gia tri dung la y;.

5 6
Xy = [1 Xy = [1]
0

0

i Machine Learning B
Input Data D Algorithm > Output




NGUYEN LY BAI TOAN MACHINE LEARNING

Qua trinh training dwa trén két qua so sanh gitra ¥, va y;
C6 nhiéu cach so sanh 2 gia tri nay: vi du so sanh bang gia
tri L 1a binh phwong cua hiéu L = (y; — y;)%/2N

L — loss function — ham mat mat

Muc tiéu: L tién vé gia tri 0

6
1
0

5
1
0

X1 = X, =

I Machine Learning b
Input Data p Algorithm /:1' Output

~ J




NGUYEN LY BAI TOAN MACHINE LEARNING

Tw gia tri ham méat mat vi du: L = (§; — y;)?/2N

Hiéu chinh cac tham s ciia mé hinh thuat toan machine
learning bang cach chia ra tw gia tri L.

Qua trinh hiéu chinh sé& di ngwoc chiéu cia qua trinh hoc
goi la gradient descent

5
X1=1
0

6
X, = 1
0
) Machine Learning
Input Data " Algorithm

Gradient descent
RrEckent deseer g




NGUYEN LY BAI TOAN MACHINE LEARNING

Sau khi gia trj loss function dat dén mét gia tri ngwéng, két
thuc qua trinh training, mé hinh machine learning c6 thé
dwa vao st dung

Kich thwdc =7 cm

V6 bdng = 1
Mam=0 /\

7 — Machine Learning IS Ymei = 1
Xméi = [1]| Input Data 4 Algorithm [ > Output

0 V . 4




Classification Regression

« Binary Cross-Entropy Mean Square Error - Binh phwong
o nho nhat L o
L(y.y) = —T}.__fu. log i + (1 = wi) log(1 = )] MSE = 5 Z(YZ - ﬁ)z
=1

« Categorial Cross-Entropy
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Mean Absolute Error — sai s6 tuyét doi
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Cac thuat toan Machine lea

Cac thuat toan thong thwéong Cac thuat toan mang no’ ron
Linear Regression * Neural networks

Logistic Regression  Deep learning — Deep neural
Decision Tree network

SVM

Naive Bayes
kNN

K-Means
Random Forest

ONoakhwN =



SU PHAT TRIEN CUA MACHINE LEANRING

Meural Network
Protraini
wmees [T
ADALINE XOR Percepiron ry 1
Problem (Backpropagation)
Percaptron
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TIEP CAN MACHINE LEARNING NHU
THE NAO?
* Kién thirc toan

« Xac suét thdng ké

« Pai s tuyén tinh

« Giai tich (dao ham, tich phan)
e Lap trinh

* Python

« R

» Keras, Tensorflow

« Lap trinh hwéng dbi twong
e Tiép can Internet

« Ky nang tim kiém théng tin

* Doc va phan tich thong tin

« Tiéng Anh (doc, hiéu)




Ung dung Machine Learning trong Trac dia



Trac dia lam gi?

What? Where, When?

. Before 1980 After 1980

D& liéu it D@ liéu nhiéu (big
« Where? data)
Theodolite,  What?

EDM . Where? GNSS,
 What? Field Total station, Lidar,
Surveying 3D scanner, UAV

« When?  When?

e How? « How?




« Before 1980 -+« After 1980

 Quan tam « Théng tin vé di¥

nhidu dén vi tri liéu déng vai tro
quan trong

* Thodng tin dwoc
trich xuat bang cac
hé hoc may

« Co kha nang co
dwoc nhirng thong
tin hon ca kha
nang cua con
nguoi




Vsl dRGoniplion pRoCess

1 Selectioniossion of RE 2 FE Parbfgsing
DO A | | Jin i iy

« Xac dinh vi tri va nGi dung
cla bién bao

* https://www.youtube.com/ |

watch?v=jBl3cvTz Zw

Image ciassBcaban pcess

A ncheabod of Sarglen 5 GPsessd Daasboaion

':1 = - :':.‘.-'Eﬁ::.' g IE.H,u -!.';- [ -!%:““ x il g
Nl .“;l‘lh. an=a i Ty P Bl
Edges of small sahl akas ang || BE ST LR
manped as point sources '.-"'-If:. ] . V’{



https://www.youtube.com/watch?v=jBl3cvTz_Zw

Vsl dRGoniplion pRoCess

1 Selectioniossion of RE 2 FE Parbfgsing
DO A | | Jin i iy

« Xac dinh vi tri va nGi dung
cla bién bao

* https://www.youtube.com/ |

watch?v=jBl3cvTz Zw

Image ciassBcaban pcess

A ncheabod of Sarglen 5 GPsessd Daasboaion

':1 = - :':.‘.-'Eﬁ::.' g IE.H,u -!.';- [ -!%:““ x il g
Nl .“;l‘lh. an=a i Ty P Bl
Edges of small sahl akas ang || BE ST LR
manped as point sources '.-"'-If:. ] . V’{



https://www.youtube.com/watch?v=jBl3cvTz_Zw

Anh vé tinh
Anh mat dat
Anh hang
khéng, UAV
bam may
diém quét
LiDAR

Input Data |

Machine Learning
Algorithm

Learning
by itself

Output

Thoéng tin 16p
phu

Théng tin vé
mdi trrdng
Tw dong xac
dinh cac dbi
twong




Thoéng tin |6p
phu

Théng tin vé
moi tredng
Tw ddng xac
dinh cac dbi
twong

Input Data |

Machine Learning
Algorithm

Learning
by itself

Output

Dv béo trwot 1&
LG quét

Chét lvong moi
trwdng sbéng
Thién tai

Bién ddi khi hau




Raw — Input Data 2008 Land Cover

Ground plots (~500)

API data (800 x 2km x
km photo plots)

| Training dat>

|
> Landsat Bands 1-7 Veg. Indices

.~ >
Slope
Aspect

Preaisiiniiiiic g Wetness|  Topo. Data >
DTM Gullies
Ridges

5 Climate data Climate Data >

Existing Forest
data E.g. SFRI,

Tree25 etc.

Error matrix

Forest / Non-Forest Mask Layer

Py _x _g

E—:-l"?.'--
Forest Type/Land cover 2008

Land cover change analysis

f@'—‘é

? ? '_,l

2003

2004
2010

e.g. Neural networks,
Random forest, logistic
regression etc.




» Trich xuat thédng tin mat dat to di liéu thd
 Xac dinh chinh xac vi tri cac dia vat va thong tin di kém tr UAV (Theo
hwéng nhan dang doi twong) — deep learning
» Xéc dinh thong tin khdng gian tir cac di liéu mat dat (trich xuéat thong
tin, nhan dang doéi twong) — deep learning

* Phan tich cac thong tin trén mat dat dwa ra thong tin dw
bao
 M©6 hinh dw bao trwot &
Dy bao chay rirng
* Du bao cac tham hoa méi truedng
« Random forest, fuzzy logic, neural nets



Forest fire susceptibility mapping

Training data 126 forest fire locations Validation data |
T
N
Forest fire | N ( Support vector machine model )

conditioning factors E_v

— Mtiiuda}

Slope

-#.‘.:ﬁ:%&lﬂ - — ( Ensemble model )

urvature 1}

il type < >
Distance from rlv&ra

( Random forest model )

NOVI 3 susceptibility Evaluation of the models

Wind power maps using ROC curves
Annual temperature ' . N P v ’ -

Database construction
/\
’] L
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Han ché trong itrng dung ML
- Doi hai thiét bi, may tinh hiéu nang
cao
. CPU, GPU, RAM
* D0 liéu training
« Cang chinh xac cang doi hai nhiéu di liéu
+ Doi héi di¥ lieu chinh xac
» Kién thurc toan
 Xac suat - Thong ké
- Pai s6 tuyén tinh
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