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Welcome!

» This subject introduces the history of Al, its recent
development, and representative topics. For each topic, it
introduces fundamental concepts, classic methods, and
important applications.

+ Pre-requisites: CSIT110 or CSIT111 * Why do you take this subject?

®

® * What is your experience on Al?
r O,
Y

READY?’

* What are you going to do with Al?




Today

= What is artificial intelligence?

= What are the applications of deep learning ?

= \What do we do in our center and school?




Definition

= Artificial
= made by people, often as a copy of
something natural

= Synthetic, man-made

" |ntelligence

= the ability to learn, understand, and
make judgments or have opinions that
are based on reason
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News Al

Al is the biggest risk we face as a
civilisation, Elon Musk says
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Billionaire burn: Musk says Zuckerberg’s |

understanding of Al threat ‘is limited’
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'Sociopathic' robots could overrun the human race within
a generation

Computers shou
human race, sayjJ
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Lifelike 'Sophia' Robot Granted
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News Al

A

THE WALL STREET JOURNAL

Sam Altman Seeks Trillions of Dollars
to Reshape Business of Chips and Al

OpenAl chief pursues investors including the U.A.E. for a project
possibly requiring up to SZtrillion
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News Al
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United ngdom Plans $1 3 Billion Artificial

Intelfigence rEU wants to invest £18bn in Al
France to spend $1.8 development

compete with U.S., C

'China’s GotaHuge Atrtificial
Intelligence Plan

Australia’s Artificial Intelligence Action Plan




News Al

Developing and Creating an Using cutting edge Al Making Australia a
adopting Al to environment to grow technologies to solve global leader in
transform Australian and attract the world'’s Australia’s national responsible and
businesses best Al talent challenges inclusive Al

Watch on 28 YouTube




Applications of Al

Gift shop
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What is Artificial Intelligence (Al)?

= Make computers think in the full and literal sense

= Realize computers that can perceive, reason, plan and act
rationally.

Problem Knowledge Reasoning

Solving Representation and Planning Learning

Communication Perception Robotics Enormous
(Natural language) (Computer vision) (Act) applications



What can Al do?

BBC News: Coronavirus: Al steps up in Murphy K. Published Online: s, o5, 2020 SciTech Daily: == '
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https://doi.org/10.1148/radiol.2020201874

What can Al do?

INDUSTRY 4.0

https://www.callcentrehelper.com/ways-to- https://www.roboticsbusinessreview.com/
improve-chatbots-boost-satisfaction- unmanned/consumer-acceptance-of-self-
124375.htm driving-cars-soars-study-says/
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https://futureofsourcing.com/the-silent-and-
steady-takeover-of-artificial-intelligence-
in-financial-institutions
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What content can Al create?

Look at the two pictures below. Can you tell which is a photograph and which

FAR S yeag

was generated by AI?

Napoleon Bonaparte as a cat with a
piece of cheese in his hand instead

Rooter: A Methodology for the Typical Unification |
of Access Points and Redundancy
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Jeremy Stribling, Daniel Aguayo and Maxwell Krohn In the lonely spring breeze, birds are violently In the lonely spring breeze, birds are violently
fluttering their wings, fluttering their wings,
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What content can Al create?

With the
press of a
button, the
Doodle then
uses machine
learning to
harmonize
the custom
melody into
Bach’s
signature
music style.




What content can Al create?

a workshop full of people listening to artificial intelligence talk Generate image

Jason Allen’s A.l.-generated work, “Théatre D’opéra Spatial,” took first
place in the digital category at the Colorado State Fair.Credit...via
Jason Allen

https://huggingface.co/spaces/stabilityai/stable-diffusion



What Can Al Do?

Quiz: Which of the following can be done at present?

v Play a decent game of table tennis?
Play a decent game of Jeopardy?
Vv Drive safely along a curving mountain road?
¥ Drive safely along Crown Street in Wollongong?
4 Buy a week's worth of groceries on the web?
? Buy a week's worth of groceries at IGA UOW?
“@ Discover and prove a new mathematical theorem?
X converse successfully with another person for an hour?
“® performa surgical operation?
VW Translate spoken Chinese into spoken English in real time?
“@ Fold the laundry and put away the dishes?
X write an intentionally funny story?




Al Ethics

integrity principles

value S :5 m‘i" al Z‘ honesty

N

conscience responsibility



Al Ethics

Banking

* Medical diagnosis

» Self-driving cars

» Law enforcement or jurisdiction
* Recruitment and selection

« Military

CREDIT
SCORE

POOR




The dilemma of self-driving car

When it becomes possible to program decision-

making based on moral principles into * Q1: What are the potential ethical |mpact?
machines, will self-interest or the public good
predominate?  Q2: Who is to blame for the ethical issues?

https://www.science.org/doi/10.1126/science.aaf2654

* Q3: How to improve this situation?


https://www.science.org/doi/10.1126/science.aaf2654

What do we teach for Al in UOW?

Machine Learning
Algorithms and
Applications

Perception and
Planning

Virtual and
Augmented Reality
Game Development

Computer Vision
Algorithms and
Systems

Computational
Intelligence

Programming Skills

Reasoning and
Learning

Big Data Analytics
and Management

Capstone Projects



What do we research for Al in UOW?

Institute of Cybersecurity and Cryptology Intelligent Agent: Adaptive Resource
Allocation Strategies for Emergency
Management

T1-Weighted MRI Proposed Synthesis FLAIR MRI

Al in Medical Imaging Analysis Computer Vision and Multimedia Analysis Machine Learning Research



Computer
Vision

Multi-agent
Systems

Machine
Learning

Distributed
Computing

CAl research focus

Multimedia
Signal
Analysis

Probabilistic
model
checking

Natural
Language
Processing

Big data
and
applications




CAIl research focus (Computer Vision & Machine Learning)

Image recognition, detection, and retrieval
3D Computer Vision
Human action and gesture recognition

Multimedia Signal Processing & Understanding

Medical image processing and analysis
Natural Language Processing

Deep learning and the beyond
Graph Neural Networks
Few-shot machine learning
Transfer learning and domain adaptation
General machine learning theory
And more...
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CAl research focus (Multi-agent Systems & Big Data Analytics)

. . epe o . . Virtual t entral Plant LA6(ioad)
Distributed artificial intelligence powerPant | TR v o
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Pattern and knowledge mining for loT Data
Big-data platform for usage behavioral analysis
Knowledge discovery

And more...
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8 Job Skills To Succeed In A Post-Coronavirus Worl\d

On The Post-COVID Skills

(Bernard Marr on Apr 26, 2020)

'

3

Adaptability and Flexibility

= Be better prepared to embrace accelerated changes
Tech Savviness

= Artificial intelligence, big data, lIoT, VR and AR, etc.
Creativity & Innovation

= Make new things in a new way to respond to changes
Data Literacy

= The ability to understand data gives you big advantages




8 Job Skills To Succeed In A Post-Coronavirus Worl\d

On The Post-COVID Skills

(Bernard Marr on Apr 26, 2020)
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Critical Thinking

= Understand data correctly to make wise decisions
Digital and Coding Skills

= Use your digital skills to keep the digital world running
Leadership

= Achieve targets and goals in challenging working
environments

Emotional Intelligence
= Be aware, be calm, and connect with people emotionally
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On The Post-COVID Skills Commit to a Lifetime of Learning

(Bernard Marr on Apr 26, 2020)

“Only those who have prepared will be able to see the opportunities”







Thank you. Questions?
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