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Let me introduce myself...

(or should I?)















Good 
Introduction?



The real question is:

What can I do for YOU?

Show you the MAGIC
hidden in everyday images

Help you learn MATH
smarter in the AI era

You live in a world where AI writes code and solves equations.
So why study math? And HOW should you study it?



PART 1

What is Image Processing?

Let's start with something fun!



What is a digital image?

Just a grid of numbers!

Each tiny square = 1 pixel
Each pixel = numbers for Red, Green, Blue

A 4K photo = 8 million pixels
= 24 million numbers!

Each square is a pixel

Image processing = mathematical operations on these numbers



Face Filters & Selfie Magic

Instagram, Snapchat, TikTok filters

Face detection
→ Find face landmarks (eyes, nose, mouth) using math

Real-time tracking
→ Follow your face as you move, 30+ times per second

Image transformation
→ Warp, blend, overlay —all pixel math!

Every filter on

your phone is

MATHEMATICS

in disguise!

You use image processing every day — just didn’t notice it was math!



Medical Imaging — Saving Lives

CT scans, MRI, X-rays, Ultrasound

Reconstruction

Build 3D images from
2D scans using

mathematical transforms

Segmentation

Separate organs, tumors,
bones automatically

from the image

AI Detection

Detect cancer earlier
than human eyes

using pattern recognition

Relevant today at this event: Particle Therapy uses Image Processing for Treatment Planning!



Self-Driving Cars & Autonomous Systems

Tesla, Waymo, and more — all powered by image processing

1

Camera
captures images

→ 2

Detect objects
(cars, people, signs)

→ 3

Measure distance
& speed

→ 4

Decide
what to do

All of this runs on mathematics: linear algebra, optimization,
differential equations, probability — the same topics you'll study!



AI Image Generation

DALL-E, Midjourney, Stable Diffusion — creating images from text

Input:
"a cat wearing

a graduation cap,
painting style"

→
Math Magic:

Diffusion
Probability

Optimization
Linear Algebra

→
Output:

A brand new image
that never existed!

Behind every AI-generated image: millions of math operations per second



My Experiences

ÅImage denoising, 
segmentation, inpainting, 
and more…

ÅFrom the classical era 
to deep learning!

























































PART 2

The Hard Truth

What does the real world say about AI and science jobs?



The Hard Truth



What's disappearing?

Research Programmers "Now obsolete" — AI writes code packages

Data Analysts AI processes data faster and cheaper

Computer Modellers "Not in the future — it's happening NOW"

Science Translators 26% membership decline in 2.5 years

Some former science translators are now DoorDash delivery drivers.



What's safer — for now?

Hands-on experimentalists Robots still can't do 'wet lab' work well

Senior researchers Deciding WHAT to research still needs humans

Creative problem solvers AI can't generate truly novel ideas... yet

"If we adapt — I think we have to —
then we will survive.

And in some cases, you can thrive."

—Terence Tao, Fields Medalist, UCLA



So... should you still study math?

YES.
But differently than ever before.



PART 3

Learning Math

in the AI Era

A new approach to an old problem



The Old Rule vs. The New Reality

The Old Taboo

"NEVER read the solution
before you solve it yourself!"

"Struggle is the only path
to understanding!"

The New Reality

Understanding comes from questioning, not from suffering.



Then, DOUBT everything, and ASK persistently

DO NOT STOP THINKING WHY…

1

Ask AI to solve
the problem

→

2

Read the
complete solution

→

3

Ask WHY
for each step

→

4

Try to explain
it yourself

The Method: Ask AI, Then Interrogate

bƻǘ ǊŜŀƭƭȅ ŘƛŦŦŜǊŜƴǘ ŦǊƻƳ ƻƭŘ ǘƛƳŜǎΧ  ƛƴ [ƛōǊŀǊȅΧ 



Good Introduction?

Then, time to thinké



What's disappearing? Don’t think so…

Research Programmers

Data Analysts

Computer Modellers

Science Translators

In WHICH 
perspective?



PART 4

What Does It Mean

to Truly Understand?

The ultimate test of mastery



The Time Test of Mastery

The Audience Test

Try it: The Quadratic Equation

╪● ╫● ╬ ᵼ●
╫ ╫ ╪╬

╪



Mathematics is a passage,

not a destination.

You never "finish" learning math.
You just keep going deeper and wider.

AI changes HOW you travel,
but the journey is still yours.



Take Home Message

Image processing is math in action — in your pocket, in hospitals, in cars

AI is replacing routine science work —but creating new opportunities

Use AI as a study tool — read solutions, but question every step

Master = explain at any time scale, to any audience

Math is a passage —embrace the journey, not just the answers



Questions, Comments?

Or complaints?

Dr. Jooyoung Hahn
Department of Software Engineering

Faculty of Nuclear Sciences and Physical Engineering
Czech Technical University in Prague
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