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Artificial Intelligence and Challenges in Machine Learning and Data Sciences
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HASFEIIRFHIE Fujita Hamido
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HEZHE

July 7 Artificial Intelligence outline

8:30am~11:30am

Machine learning

July 9

Supervised Learning (SL
8:30am~11:30am g g(SL)

No-Supervised Learning (NSL)

July 14
8:30am~11:30am

SL-Decision Tree

SL-Bayesian Network

July 16
8:30am~11:30am

SL-Neural Network

SL-Support Vector Machine

July 19
8:30am~11:30am

Discussion on for linear and non-Linear Data

NSL and SL: Clustering

July 21
8:30am~11:30am

K-means

DBSCAN, C-Means

July 25

Data mining, Streaming
8:30am~11:30am

Semi Supervised Learning

July 30

Deep learning
8:30am~11:30am

Discussion and Examinations
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Al-Based Applications in Control Systems
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H

Aug 2
14:00pm~17:30pm

Aug 5
14:00pm~17:30pm

Aug 9
14:00pm~17:30pm

Aug 12
14:00pm~17:30pm

Aug 19
14:00pm~17:30pm

Aug 23
14:00pm~17:30pm

Aug 26
14:00pm~17:30pm

Aug 30
14:00pm~17:30pm

BEZHE

S

Introduction — part 1.

Introduction — part 2.

Swarm intelligence — part 1

Swarm intelligence — part 2

Introduction to reinforcement learning - part 1
Introduction to reinforcement learning - part 2
Flight control using reinforcement learning - part 1
Flight control using reinforcement learning - part 2
Flight control using reinforcement learning - part 3
Flight control using reinforcement learning - part 4
Perception - part 1

Perception - part 2

Perception - part 3

Perception - part 4

Decision making based on game theory - part 1

Decision making based on game theory - part 2

12
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LM AZ LR — L FSCER OB B S AR, B ONIT IR TR L, fiE
WRHISE BT RE R 5 S 5, MBI, BRI ZEIEK
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T HIBEHR o

22018101 SKAEFE
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Q) XKITEFLRA A TEAEE 7 E MmN, 7 ER2 T, Rk
B2 RO , T5E P9 258 F N TR BB eeh ) B bR — e )
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Saifald AL-Kadhim
My appreciation Prof Hyo-Sang. It's your efforts that elevate my prospective to

search more and thanks to the organizer Dr. Lifeng of this summer seminar for their
delegation to make this seminar successful. I know seminar like this with a complete
guide in Al application in control need a high preparation and management.

I m thankful to be participate in this valuable seminar.

Hope all the best to all.

15



2021 FERERAERE IR A AR TR AR

i H =

Matlab Programming for Data Science in Smart Sensing

BIERE  JEEGEIE TR

IMEEN xR IR AR S I 25, 1824 E 4R Matlab FyHEAHE:
E, B35 2D 1 3D 21, BfHit5L, DSP, FMEH Simulink Xt R GEEAT EAAIG
Ho ARURFEX 24 SR H RS0, DSP, HUHFVEMIEARBIRMPURA L, 2
8 R AR B P B B2 A DO A R R R
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Time Topic

July 5 Basics of MATLAB Application

17: ~z0: . icati
ylipidl s o Basics of MATLAB Application
July 7

Graphics Plotting — part 1
17:30pm~20:55pm
Graphics — part 2

July 9

Graphics — part 3
17:30pm~20:55pm
Graphics — part 4

July 12

Linear equations — part 1
17:30pm~20:55pm

Linear equations — part 2

July 14

Curve fitting and interpolation — part 1
17:30pm~20:55pm

Curve fitting and interpolation — part 2

July 16

DSP Applications -part 1
17:30pm~20:55pm PR
DSP Applications -part 2

July 19

Simulink toolbox - part 1
17:30pm~20:55pm

Simulink toolbox - part 2



2021 FERERAERE IR A AR TR AR

FERIET R

22019103 Z&kiE

ARSI IR, AR BT MV PR VE N 2 A AR/ D BT 5 b, il &
TIPSR . JEERIXRP T A, IXAEAESE S MATLAB 7K1 1 [F] ik B 77
ST o SRR R A IR EALRAE 7 ARk, SR g UFRA AL
eI T AT AR, X R U S BRI A S RT3 RELEBRATTE i
WRSCER B BT FH AR, A ANTEE B0 i) R URAG DL IR ok, ROKSE v T 200K

22019109 fLrxan

HNBCR TR, T PRI A — LR W AV, (HREXCX AT, A8
THE . SRR TR YRS ERLERAE R T kAT, 5 GRITHRA L
Plre 4o B S0A P A, XM 7 206 T R g FE 1R 5 A IR B, g
BERSER.

22019225 F&FriE

SRBCR TR, 4 PPT ik, EARAE SIS, 5 ERBE
BRI R B A — A7 e SRR TR L IR EALRAE Ty kAT, Sk
L PFRAN_ENLSE 2> B AT A T AN A, 383 22 i A, JATTR] CLERFEZR >,
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22019122-Harry 22019317-lan

22019202-Carol 220193057k 22019120Fred 22019409zhou jinghao

RomGai 22019324 Andrew 61519215 Yanjun 22019417 Sean

Semi supervised learning

* Labelled data is hard to get and expensive (need Self-training algorithm
expertise knowledge)

Image categorization
e —Speech analysis:

. Switchboard dataset
. 400 hours annotation time for 1 hour of speech

Generative Learning Models
Image classification
Transductive SVMs

* — Natural Language Processing Multiview L .
ultiview Learning

. Penn Chinese Treebank .
Graph-Based Learning

. 2 Years for 4000 sentences

* —Medical Application Semi-Supervised Learning in Nature

Require experts opinion

Unlabeled data is cheap

22



2021 FERERAERE IR A AR TR AR

First Occurrence
2001

2012

@
)

% Degiang Chen

& Yiwen Hu

& Bol

$220181013KB¥R

23

% [EGWIE Hyo-Sang Shin: Iz..

9




2021 FERERAERE IR A AR TR AR

B8 Hyo-Sang ShinfRILY

Key Elements in
RL

thanks prof

24 Hyo-sang ShingmmstY:

8 Hyo-SangShinf R tY

t IEGEE Hyo-Sang Shin:

& Hyo-Sang Shin ‘

Al in Autonomous Systems

Swarm Intelligence
Hyo-Sang Shin
Seminars at South-East University

Autonomous and Intelligent Systems Group
Centre for Autonomous and Cyber-Physical Systems
SATM

Cranfield University

Markovian Decision Process

® Markovian Decision Process (MDP) formally describes an environment
reinforcement learning

® Environment where all states are Markov
® Almost all RL problems are formalised as MDPs
e MDP is fully described by a five-tuple (S, 0, A, P,R)

» S: the set of environmental states s,

» O: the set of observations o, i.e., measured from sensors
- If the MDP is fully observable, we have S = O. Otherwise, S # O

» A: the set of actions a

- Deterministic policy: a; = A(s¢), e.g., control comma
- Stochastic policy: a; ~ 7(s¢), e.g., playing chess

» P: the state transition probability with Markov property

P (st41]s1,a1,- - ,8t,a0) = P(.s,+1|sl,(2)’%

» R: the reward function 7 ~ R (s¢, ar)

26 /46

&Xin Zhang

Do you follow the concepts behind the RL
procedures?

Do you know how the neural network works?

t is a black box: it can learr
to input and output which w

forward propagation and backward propagation
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2.8 Hyo-SangShintO TR

Breakout Discussions

* G RuofnZhang: Hyo—.

® Breakout discussions (10 mins)
ion, identification and locali f*

i mnmt miialh as A

& RuofanZhang
@ Breakout Discussions

® Discussion groups

Group Name Group Name ;
QAL Tan Wang Chenglin Wu z

Xuyang Jiang Bolun Yue

Group A Zhengyu Yang Group B Xiyuan Zhao 210812_Seminar04_RL_bas
Xin Zhan Ui Lin 5.2t ed_control-P2.pdf

i € 5..trol-P2.pat

Yiwen Hu Ibrahim
Kemin Cao

Ruofan Zhang

Group C Yongsheng Chen
Xiaoya Zhang
Saifald

MDP Formulation

® Only from experiences
8.8 Hyo-Sang ShintmRtE Y i —

About myself

« Senior Lecturer, University of Sussex, UK. [15-now]
- loT, Vehicular communications, and mobile cloud computing

« Research Associate, University of British
Columbia (UBC), Canada [13-14].

°

« Senior Researcher and Project Manager in loT
Orange Labs, France/China [11-13].

« PhD & Master, Electronic Engineering, Imperial College
London, UK [06-11].

+ 120+ publications, 2 books, patent and standards in
OneM2M, IETF and OMA.

http://users.sussex.ac.uk/~zs70/
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Matlab operators and special characters

Arithmetic Operators

Symbol Role
Addition
Subtraction
Element-wise multiplication
Number, matrix multiplication
Element-wise right division
Number, matrix right division
Element-wise left division
Matrix left division
Element-wise power
Matrix power
Transpose
Complex conjugate transpose

l time-frequency map
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