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1. What is AI? ▶ 2. History ▶ 3. Three Pillars ▶ 4. How ML Works ▶ 5. Applications

A guided tour —5 stops, ∼2 minutes each
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What We Will Learn Today

By the end of this session, you will be able
to:

1. Define AI and distinguish it from human
intelligence

2. Identify the three pillars that drive modern
AI

3. Explain how machines “learn” from data
with a real example

4. Discuss one AI application and its broader
impact

▷ Four measurable verbs —no memorization, just
understanding.

A Learning Journey

1 Define AI
What it is & isn’t

2 Identify Pillars
Data, Algorithms, Compute

3 Explain Learning
Supervised, Unsupervised, RL

4 Discuss Impact
Healthcare, Transport, Education

Teaching approach: Each step builds on the last —define → identify → explain → discuss.
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What Is Artificial Intelligence?

AI = creating machines that perceive, rea-
son, learn, and act in ways that mimic in-
telligent human behavior.

↑ four verbs —use these to frame every question about AI

Key distinction: AI is not about copying the
brain.
It’s about achieving rational outcomes
through computation.
When I ask you “is this AI?” —I’m really asking:
Can it perceive, reason, learn, and act to achieve
a goal? ▷ Think: ChatGPT —intelligent?

Functionally it perceives, reasons, learns,
generates.
But does it truly understand anything?
That’s the philosophical question.

Four ways to think about AI —a 2×2
human-like vs. rational, thinking vs. acting

Th
in

ki
ng

Ac
tin

g

Human-like

Rational / Ideal

Thinking Humanly
Cognitive models —
replicate the mind

Acting Humanly
Turing Test —
pass for human

Thinking
Rationally
Formal logic,
optimization

Acting Rationally
Rational agents
—act optimally

↑ today’s AI lives here

Russell & Norvig, AIMA

XJTLU Interview · Teaching Demo Xubin Wang 3/11



The AI Journey: 1950 – Today

1950s
Birth

1970s–80s
Knowledge

1990s–2000s
ML Rise

2012+
Deep Learning

2022+
Generative

Turing asks “Can
machines think?”

Dartmouth workshop
coins “AI” (1956)

Early programs play
chess, prove theorems

Expert Systems en-
code human rules
MYCIN, XCON —
narrow but useful

Problem: brit-
tle, doesn’t scale

Statistics replaces
hand-coded rules

SVM, Random For-
est, Bayesian nets
“More data beats

better rules”

AlexNet wins Ima-
geNet by 10% (2012)

AlphaGo beats
Lee Sedol (2016)
End-to-end: pix-
els → decisions

ChatGPT —100M
users in 2 months
DALL-E, GPT-
4, Copilot, Sora
Machines create

text, images, code
↑ boundless optimism ↑ encode expertise ↑ back to data ↑ paradigm shift ↑ scale era

AI Winter
funding collapsed

Computing power + data scale + algorithmic breakthroughs → accelerating progress

Notice the red bar —the AI Winter. Expectations outpaced reality, funding dried up. Then statistical ML revived the
field, and 2012 triggered an explosion.

▷ Think: Biggest leap? My vote: 2012.
It wasn’t just progress —it was a paradigm shift:
hand-crafted features → end-to-end learning.

Key pattern: Each era driven by a new resource:
theory → knowledge → data → compute → scale.
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The Three Pillars of Modern AI

Algo
1

Neural Nets &
Transformers & RL

Data
2

Labels & Corpus
& Sensors

Comp 3

GPU & TPU
& Cloud

AI

Three pillars. One engine. A virtuous cycle:

Bigger data → demands better algorithms
Better algorithms → need more compute
More compute → enables even more data

▶ Each pillar amplifies the next —a self-reinforcing loop.
Metaphor —a three-engine rocket: data = fuel,

algorithms = engine, compute = thrust.
All three must fire together, or you stay on the ground.

▷ Think: Which pillar mattered most since 2012? All
three —ImageNet (data) + GPUs (compute) +
AlexNet (algorithm).
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How Do Machines “Learn”?

Machine learning = finding patterns in data.
Not magic —it’s mathematics and statistics. Depending on your data, you pick one of three approaches:

Supervised
You have labeled

input → output pairs
Model learns
the mapping

e.g. spam detection
medical diagnosis

“here’s the answer”

Unsupervised
You have only

input, no labels
Model finds

hidden structure
e.g. customer segments

gene clustering

“find the pattern”

Reinforcement
Agent acts in

an environment
Gets reward or
penalty, adapts

e.g. AlphaGo
robot control

“try, fail, improve”

▼ all three converge to the same engine ▼

Key insight: Data in → model predicts → feedback returns → model improves.
That single loop is the engine of modern AI.
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Example: Teaching a Machine to See

How does a computer recognize a cat?

▷ walk through the four steps —left to right ▷

1. Collect
Gather 10K labeled images
Each: “cat” or “not cat”
labels = ground truth

2. Design
Build a 3-layer CNN

detect edges → textures → shapes
like our visual cortex

3. Train
Loss + SGD, 50 epochs

compare prediction to label
compare → update → repeat

4. Evaluate
Test on unseen images
Result: 97% accuracy

it has learned to “see”

CNN = Convolutional Neural Network. “Convolution” = scan image with small filters
to detect edges, textures, shapes —same way our visual cortex works.

Input → [CNN Layers] → Features → Prediction: “Cat (97%)”

▷ Think: What if all training images are indoor cats? (Hint: model fails outdoors —data bias)
▷ Training data must reflect reality —or your model will fail. A fundamental challenge.
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The Shift: From Recognizing to Creating

We’ve moved from “What is this?” to “Create this!”

Traditional AI (2010s)
Classify images · Detect objects

Translate text · Recommend products
output = a label or number

Generative AI (2020s)
Generate images (DALL-E) · Write code (Copilot)

Compose music · ChatGPT
output = actual content

Same math, different output

The underlying algorithm is the same —neural networks trained on data.
What changed is the target and the scale.

Scale: billions of parameters, terabytes of data —turned “label this” into “generate that”.

▷ Think: Which AI have you used this week? Traditional (Netflix, search) or generative (ChatGPT,
Copilot)? Probably both.
▷ Now: where are these technologies applied in the real world?

Related: Wang et al., Demonstration Selection for In-Context Learning via Reinforcement Learning, ICML 2025 (20 cites)
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AI in the Real World
AI technologies —from computer vision to LLMs —are transforming every sector.

Four key domains (speak clockwise):

1
Healthcare

Medical image diagnosis (X-ray, CT)
Drug discovery & protein folding
Cancer screening with NIC methods

2
Transportation

Autonomous driving (Tesla, Waymo)
Real-time traffic flow optimization
Edge AI for low-latency decisions

3
Education

Personalized adaptive tutoring

Automated grading & feedback

Intelligent learning analytics

4
Industry 4.0

Predictive maintenance & IoT

Smart supply chain optimization

Digital twins for manufacturing

AI Technologies
Computer Vision · NLP
Generative AI · Edge AI

▷ Think: Which area excites you most? For me —healthcare. AI-assisted diagnosis saves lives.
Every domain here is being transformed right now.
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Summary: What We Learned Today

1. AI is machines that perceive, reason, learn, and act
Not copying the brain —achieving rational outcomes through computation

2. These are powered by three pillars advancing together
Data, algorithms, and compute form a virtuous cycle —each amplifies the others

3. Machine learning is simply finding patterns in data
Three paradigms —supervised, unsupervised, RL —all share one loop: data → predict → feedback → improve

4. We’ve shifted from recognizing things to creating them
Same neural networks at massive scale —output changed from labels to content (DALL-E, ChatGPT, Copilot)

5. AI is already transforming our world right now
Healthcare, transportation, education, industry —from diagnosis to autonomous driving

Bottom line: AI is not magic —it’s mathematics, data, and engineering working
together.

That’s our quick tour of AI fundamentals. Questions? Let’s discuss how AI connects to your field of interest.
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Thank You

Questions & Discussion

Xubin Wang ·wangxubin@ieee.org ·www.wangxubin.site

Q&A topics: teaching philosophy ·engaging students ·NIC / feature selection / edge AI ·AI across disciplines
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