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Digitalis Tartalomelodallitas

Képszintézis — A jelenlegi folyamat
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“Every single pixel will be

Digitalis Tartalomelodallitas
generated soon. Not

Kepszintézis — A Jovo: Generativ Al? onclered: generated.”

Jensen Huang
NVIDIA CEO

Generativ Al modell

Otletek, Vazlatok

Generaljunk kézvetlenul kepet/videot?
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Mirdl szol a targy?

 Generativ Képszintéezis

o Kép/Vided/3D generalas
* Mély neuralis halok alapjai, PyTorch
e Diffuzids modszerek

* Inverz grafika

e Differencialhato / neuralis renderelés
* Neural Radiance Fields / 3D Gaussian Splatting

e Generativ alkalmazasok



yoynm

Eloismeretek

e Szamitogépes grafika alapjai

* Mesterséges intelligencia alapjai
e Valoszinliségszamitas
 Linearis algebra & kalkulus

 Python nyelv



Mirél NEM szol a targy

Pedig fontos...

* Nagy nyelvi modellek finomsagai

 Prompt engineering

« Python/PyTorch programozas mélysegei

 GPU programozas

« Cloud computing, backend/frontend fejlesztes, stb.

» Al szolgaltatasok infrastrukturalis kihivasai



Kovetelmeéenyek

« Hazi Feladatok (2 db)

* Python, Jupyter notebook

1. Hazi — Kiadas: 6. Hét, Beadas: 9. Hét

2. Hazi — Kiadas: 10. Hét, Beadas: 13. Het

e Szobeli vizsga VAGY 6nallo feladat (szabadon valasztott kisel6adas a félev
veégen)
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Mesterseges Intelligencia

Valaha mast ertettiink alatta...

Ezek szinte semmit se mondanak a mai “Al”’-rol!

A PROPOSAL FOR THE

DARTMOUTH SUMMER RESEARCH PROJECT MESTERSEGES for G A M E s

ON ARTIFICIAL INTELLIGENCE NTELLGENCE THIRD EDITION
INTELLIGENCIA = g /AN MILLINGTON
J. McCarthy, Dartmouth College Maern meskazeliti —
M. L. Minsky, Harvard University : . e i
N. Rochester, I.B.M. Corporation StUAIT Russell

C.E. Shannon, Bell Telephone Laboratories
August 31, 1955

Q. What is artificial intelligence?

A. Tt is the science and engineering of making intelligent machines, es-
pecially intelligent computer programs. It is related to the similar task of
using computers to understand human intelligence, but Al does not have to
confine itself to methods that are biologically observable.

Q. Yes, but what is intelligence?

A. Intelligence is the computational part of the abilily to achieve goals in
the world. Varying kinds and degrees ol intelligence occur in people, many
animals and some machines.

“Good Old-Fashioned Al”: logika, dontes, keresés, stb.

11



Mesterseges Intelligencia

Mesterséges Neuralis Halozatok

Hidden
Dendrite Axon | -
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Minsky-Papert [1969]

.

‘nput
migee

\\\‘...........‘k\\
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4 Y C,
n

Recognilion

Fukushima [1979]

Neuralis Halozat — Igéretes technologia, amit sokaig (jogos) szkepticizmus dvezett...
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Mesterseges Intelligencia

Neuralis Halozatok

Neuralis Halozat

,——— -

Kutva | 0,01 |
_U}{dﬁk |

Eovéb | 0.02 !
gvéb ¢ .

Halozat
Kimenete

“Neuralis halo”: fliggvények rugalmas csaladja, hangolhato paraméterekkel
“Tanitas”: A halo paramétereinek behangolasa egy adathalmaz alapjan
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Mesterseges Intelligencia

Neuralis Halozatok

Neuralis Halozat

- ——

Haldzat
Kimenete

“Neuralis halo”: fliggvények rugalmas csaladja, hangolhato paraméterekkel
“Tanitas”: A halo paramétereinek behangolasa egy adathalmaz alapjan
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Mesterseges Intelligencia

Neuralis Halozatok

Neuralis Halozat

- ——

o1

Kutya% 0,95

Egyébi 0.03
. Szikseges:
Hal6zat sok adat,
Kimenete sok szamitas!

“Neuralis halo”: fliggvények rugalmas csaladja, hangolhato paraméterekkel
“Tanitas”: A halo paramétereinek behangolasa egy adathalmaz alapjan
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Mesterseges Intelligencia

Aztan egy napon...
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Mesterseges Intelligencia

“A Keseru Lecke”

‘ STATISTICAL LEARNING !

Gentlemen. our earner

C-Dimension of our Kernel
s oo high, Gel some
exper:s and minimze the
structural risk in a new one.
Rework our loss function.
ake the next kerne! stadle,
nbiazed and consider using

The Bitter Lesson

Rich Sutton

March 13, 2019

NEURAL
NETWORKS

The biggest lesson that can
be read from 70 years of
Al research 1s that general
methods that leverage
computation are ultimately
the most effective, and by
a large margin.

STACK
MORE
LAYERS

\
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Mesterseges Intelligencia
Egyik siker a masik utan...

2018 ACM A M. TURING AWARD RECIPIENTS

Artificial intelligence: Google's q D Mind
AlphaGo beats Go master Lee Se-dol ecpiviin

AlphaFold Al S

12 March 201G

@ ALPHAGO e 8%e aas X -~ LEE SEDOL
00:08:32 4 Py . 00:00:27
N R o417 s 2

c©: .

Yol

A|prG

AlphaGo Zero Shows Machines Can
Become Superhuman Without Any Help

An upgraded version of the game-playing Al teaches itself every trickin the
Go book, using a new form of machine learning.

DEVile Demis John M.

DeepMIndls AlphaStal' AI Is now a i U S Jumper John J. Hopfield Geoffrey E. Hinton

"o e "for et diction” “for foundational discoveries and inventions
or compurationa or proftein siructure predicricn that enable machine learning

full-blown StarCraft 2 Grandmaster

| HE ROTAL SWEL I5H ACADEMY OF SCIZINCES THE ROYAL SWEDISH ACADEMY OF SCIENCES

Emberfeletti kepesséegek Dijnyertes tudomanyos eredmeények

16




Mesterseges Intelligencia

MI a siker kulcsa?

Adatok mennyisége és mindsege

Nyilt szoftver 6koszisztéma Befektetés
17




Generativ Al

Generativ modell: adott adathalmaz alapjan uj mintakat general

18



Generativ Al

Kepgeneralas
https://thispersondoesnotexist.com/
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modern diffuzios modszerek megjelenése

2019-2020
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Generativ Al

Képgeneralas

Diffusion Models Beat GANs on Image Synthesis High-Resolution Image Synthesis with Latent Diffusion Models

Robin Rombach! *  Andreas Blattmann' *  Dominik Lorenz’ Patrick Esser® Bjérn Ommer*
i *Ludwig Maximilian University of Munich & TWR, Heidelberg University, Germany BRunway ML
Prafulla Dhariwal™ Alex Nichol” ) , . , i
OpenAl OpenAl https://github.com/CompVis/latent-diffusion
prafulla@cpenai.com alexQopenai.com

LSUN-Churches LSUN-Beds ImageNet

2021: A diffuzios modelleket elkezdik felskalazni...

21



Generativ Al

Szoveggeneralas

tell me a story

Cutput
Frebatilities

SoftTax

Attention Is All You Need
“~
horle " Narm
AuiciSion bulti-Hesd
Feod Atenticn
Ashish Vaswani* Noam Shazeer® Niki Parmar* Jakob Uszkoreit* Fornward 7 7 N
Google Brain Google Brain Google Reszarch Google Research
avaswanidgoogle.com noam@google.com nikip@google.com usz®gcogle.com .
lx & Narm -
Masked
Llion Jones' Aidan N. Gomez" ' Lukasz Kaiser® Multi-Heed Muiti-Head
Google Research University of Toronto Google Brain Attantion Altetion
1llion@zoogle.com aidan@cs.toroato.edu lukaszkaizer@google.com 1 1 s
| S— ——
\ / . -~
- [llia Polcsqkhin‘ ‘ Poszitonal o q Pasitona
illia.polosukhin@gmail.com Encodng 3 r Encoding
Inpast Cutoun
Crbesdng Cmbedding
Inputs Cutputs

(shifted right)

Transformer architektura (2017) ChatGPT (2021)

Kozben zajlik a nagy nyelvi modellek forradalma!
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Szoveggeneralas
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Cutput
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Google Brain Google Brain Google Reszarch Google Research
avaswanidgoogle.com noam@google.com nikip@google.com usz®gcogle.com .
lx & Narm -
Masked
Llion Jones' Aidan N. Gomez" ' Lukasz Kaiser® Multi-Heed Muiti-Head
Google Research University of Toronto Google Brain Attantion Altetion
1llion@zoogle.com aidan@cs.toroato.edu lukaszkaizer@google.com 1 1 s
| S— ——
\ / . -~
- [llia Polcsqkhin‘ ‘ Poszitonal o q Pasitona
illia.polosukhin@gmail.com Encodng 3 r Encoding
Inpast Cutoun
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(shifted right)

Transformer architektura (2017) ChatGPT (2021)

Kozben zajlik a nagy nyelvi modellek forradalma!
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enerativ Al

Képgeneralas — Sz6vegbol

Sprouts in the shape of text ‘Imagen’ coming out of a A photo of a Shiba Inu dog with a backpack riding a A high contrast portrait of a very happy fuzzy panda
fairytale book. bike. It is wearing sunglasses and a beach hat. dressed as a chef in a high end kitchen making dough.

-

wily sl poeteal painting of Sabaadoe T3l wich @ oo "ell Gx e a shilua v wessning a beretand blhek nntlene: X

- — k o -~ ;'G“-J
Teddy bears swimming at the Olympics 400m Butter- A cute corgi lives in a house made out of sushi. A cute sloth holding a small treasure chest. A bright
fly event. golden glow is coming from the chest.

ragen

ar espresso machine that makes coffee from wman souls, atstation panda mad scientist mixing sparkling chemicels, antstazion acorgi’s hzad depicted as an explosion of a nebula A brain riding a rocketship heading towards the moon A dragon fruit wearing karate belt in the snow. A strawberry mug filled with white sesame seeds. The

Dall-E 2 (OpenAl) Google Imagen mug is floating in a dark chocolate sea.

23



Generativ Al

Képgeneralas — Sz6vegbol

@ DALLE 3

A middle-aged woman of Asian descent, her dark hair streaked with silver,
appears fractured and splintered, intricately embedded within a sea of

broken porcelain. The porcelain glistens with splatter paint patterns in a

harmonious blend of glossy and matte blues, greens, oranges, and reds,

capturing her dance in a surreal juxtaposition of movement and stillness.

Her skin tone, a light hue like the porcelain, adds an almost mystical

. Prompt: ~*~aesthetic~*~ #boho #fashion, full-body 30-something woman laying on microfloral grass, candid pose, overlay reads
quality to her form. 5 et - e & bo y
Stable Diffusion 3.5, cheerful cursive typography font.

24



Generativ Al

Képgeneralas — Sz6vegbol

éI—ANDING A wide image taken with a phone cf a glass whiteboard, in a rocm overlooking the Bay Bricge. The
A rbes o1 ryh sy liestics frmae : ST S TSR : _— 112w -12:20PN
Creute a photorealistic inage of two witches in their 20s (one ash balayegs, one with long wavy MON & THLRS e o T T e e T e e o

field of view shows a woman writing, sporting a tshirt wiith a large OpenAl logo. The handwriting

auburn hair) rcading a street sign. Spe——

Hefenzc Farkiny
CONMTCIAL
Cartext: IZLES ONLY
, (OFERS SO
a city streat in a -andom strect in Wil iamskburg, NY witk a pale covered entirely by numerous . PARKING

\I=
detailed street signs (e.g., street sweeping hours, parking permits required, vehicle classifications, , ) "" Foai P.”

-

Head more

towing rules), inclua ng faw ridiculaus s gns at the middle: (paranhrase it to make these lzgitimate BROCH BAP 1
! 'KING
street signs)'Broom Park nq for Witckes Not Permittec in Zene C" and "Manic Carpet Loading and 1 y “OR WITCHES

alities:
NOT “TRMITTED Teanster be*:'fl_m od —
N ZCKE C -
will be placed on Nzaghty List." The signpastis on the right of a street. Do not repest signs. Signs ' Su”;c.se we (lm.cﬂsj meodel
[ MAGIC CARPET ' :
must be realistic. g | oo A FU-@t, Pme's, sotmd)

: LN QARG uth one bia auboragessive fronsformes,

Fixes:
o Mob_l .’_ow\pfzssd ((LFQ Senj.‘a'l"cns

+ (OMPOSE auboreqress iue priot
with @ POU(.‘F\A‘ decoder

Unloacing Only 15-Minute Limit)" and "He ndear Parking by Fermit Only (Dec 24-25)\n Violators

\s

15-MINUI = LIMI B

Characlers: -
one witcn is holding a brecom and the other naz a rclled-up magic carpet. They are in the g ; ¥ : REINDEER | s " imoge Jevecnhon au . i W
foreground, vack slightly turned lowards Lhe camera and head slightly Lilted as they scrulinize Y / ' "';;: ey “next level dot cepdeciv 1
' ‘ T *rotive in-contert leogt
“unfied pest- beaining g
J n ' HLL = = COﬁj:
Composition from background to foraground: L FLLEDd . ' Wehing, bit-cate
* y y .‘ i) §

the signs.

atreets | parked cara 1| kulldings = street sign = w tches. Characters muat be closest to tha iy fics 1 : " Compute md gda

namera taking the shaot

Read less ' N \":..'. d QD&"AI
N ) )

https.//openai.com/index/introducing-4o-image-generation/
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Generativ Al

Képgeneralas — Kepbol
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Generativ Al

Képgeneralas — Képbadl
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" watercolor " Clay styq

" _ |

Al Filterek https://ghibli.geocarthouse.com/
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Képgeneralas — Képbadl

Google Gemini (“nano banana”)
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Képgeneralas — Képbadl

Google Gemini (“nano banana”)
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Generativ Al

Képgeneralas — Kepbol

INFUY WA

Prompt: Create an addictively intriguing 12 part story with 12 images with these two
characters in a classic black and white film noir detective story. Make it about missing
ireasure that they get clues for throughout and then finally discover. The story is thrilling
throughout with emotional highs and lows and ending on a great twist and high note. Do
not include any words or text on the images but tell the story purely through the imagery

itself. -

Google Gemini (“nano banana”)
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Képgeneralas — Kepbol

INFUY WA

Prompt: Create an addictively intriguing 12 part story with 12 images with these two
characters in a classic black and white film noir detective story. Make it about missing
ireasure that they get clues for throughout and then finally discover. The story is thrilling
throughout with emotional highs and lows and ending on a great twist and high note. Do
not include any words or text on the images but tell the story purely through the imagery

itself. -

Google Gemini (“nano banana”)




Generativ Al

Képgeneralas — Kepbol

\ |
/&
\
| - e 1
a "'f.:_f; N
' }.3 R A ,.\,';'
Input Canny edge “masterpiece of fairy tale, giant deer, golden antlers”  "..., quaint city Galic”

Input human pose Default “chef in kitchen” “Lincoln statue”

StableDiffusion + ControlNet

30


https://github.com/lllyasviel/ControlNet

Generativ Al

Képgeneralas — Kepbol

8 € shapr3p

MAGYAR
TERMEK
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Képgeneralas — Kepbol

8 € shapr3p

MAGYAR
TERMEK

rd
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Generativ Al

Képgeneralas — Modellek

V2
Apr 2022

=Yy

-
N

V5

Mar 2023 May 2023

V5.1

3

<
T

s " -
. ;; -
& 23 .

> e

Jin 2023 Nee 2023

h\ Midjourney
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Generativ Al

Képgeneralas — Modellek

https://www.cnn.com/2022/09/03/tech/ai-art-fair-winner-controversy

e &5 o B . '».‘:", W
SN R 7y,
e oo T
--;' “j‘ _,_.‘r-"-‘ AL : 0 2
f_, ~~f

i

-

.
«
' W e J
4

1 P
o

Jason Allen
Pueblo West
Théatre D'opéra Spatial

§$750

BN Cokoeado Seax Fai
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Képgeneralas — Modellek

Fromimaginationtoimage
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Generativ Al

Képgeneralas — Meglep6 Kepessegek

“a masterful oil painting a persian exotic cat discovering their
astounding crypto losses while checking their phone”

“A Victorian man struggles with his addiction to TikTok”

“A photo of a Shiba Inu dog with a backpack riding a bike. It is
wearing sunglasses and a beach hat”

“Darth Vader realising he's forgotten to add an attachment to the email”

Source: Pieter Abeel (Berkeley)
Egyrészrdl: varatlanul erés “altalanositasi” képessegek
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Képgeneralas — Meglepo Képesséegek
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. Where the hell did that
come fro,m?.

Forras: Midjourney, circa 2023

Egyrészrdl: varatlanul erés “altalanositasi” képessegek
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Képgeneralas — Meglepd Korlatok

Masreszrol...
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Generativ Al

Hang Generalas

https://suno.com/home
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https://www.youtube.com/watch?v=UEkuLy6WozU
https://suno.com/home
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Generativ Al

Video Generalas

2020-ban mar/meg itt tartottunk...
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Generativ Al

Video Generalas
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Generativ Al

Video Generalas

Prompt: “Will Smith eating spaghetti”

March 2023 January 2026

il
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Video Generalas

Prompt: “Will Smith eating spaghetti”

March 2023 January 2026
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42



Generativ Al

Vided Generalas — Modellek



https://www.youtube.com/watch?v=lEcg6AJ6DVY
https://www.youtube.com/watch?v=1PaoWKvcJP0
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Video Generalas — Modellek

runway
—

Introduicing < ==
GenAo% g Fil
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Generativ Al

Video Generalas — Modellek

SeeDance 2.0: "An anime where an otter goes into a large mech, with
lots of quick shots of mechanical parts and gears turning. The otter
gives a grim thumbs up, and then pilots the mech, flying into battle
against an octopus made of marble.”

Again, this was the very first try

Seedance 2.0 [2026 Februar]  lit ByteDance
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https://seed.bytedance.com/en/seedance2_0
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Video Generalas — Peldak
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https://www.youtube.com/watch?v=TbXZoMocpM8
https://www.youtube.com/watch?v=PYLrcfMkzXw
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Generativ Al

Video Generalas — Al Avatar

MAGYAR

@ Colossyan
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Generativ Al

A Kepszintezis Jovoje — Vilagmodellek — A Valodi “Al” Kulcsa(?)

World Model (Simulate)
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A Kepszintézis Jovoje — Vilagmodellek — A Valodi “Al” Kulcsa(?)

Introducing

Project Genie

(EeRma )

. 4

https.//deepmind.google/models/genie/
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Generativ Al

A kovetkezmeények...

More than 20% of videos shown to new
YouTube users are ‘Al slop’, study finds

YouTubers Are Making Al Slop
for Babies
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Generativ Al

Sulyos emberi karok és veszeélyek

'Il1'enylfeglj kin;: : Malgyar : e'ferrol k 152 warI:) gt?tott Taylor Swift deepfakes spark calls in
angfelvétel? Fogalmunk sincs, és onnek se! Congress for new legislation

Fegyver lett a deepfake az ukrajnai

haboruban Twitch.tv's Deeptake

Pornography Controversy

Showcases the disturbin

and disgusting Potential ot
Deeptake Technology

Al scams appearing genuine, security
expert warns

Hundreds of nonconsensual Alimages Elon Musk’s Grok Al generates images of
being created by Grok on X, data shows ‘minors in minimal clothing’

Nothing human makes it out of the near-future.
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Generativ Al

Jogi “komplikaciok”

Never Ask A Woman ‘Meta has stolen books’: authors to
protest in London against Al trained

Her Age using ‘shadow library’

#SupportHumanArtists

A Man,
His Salary

; )y
& -
Al IS THEFT
An Al-company

where they got

their training data —~ — ION 1S THl.
y WAS ALLFFHIS LEGAL?
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Generativ Al

Fenntarthatosag

Ahltogether, data centers use more electricity than
most countries
Only 16 nations, including the US and China, consume more

ALL DATA CENTERS N

2008 2004 2000

Sources: Blocmboarg analysis of BicombargNLF and DC Byto data

Note: Data center enerqy consumption through Qi 2024. National enerqy consumption levels
are actual through 2022 and projectad for 2023 and 2024.
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Generativ Al

Vannak megrogzott ellenzoi is...

N Would never wish 1o IncCorporate

) this technology inlo Ty Work &t a8 Ir A“YONE
h BUILDS IT
Y EVERYONE

NO TO Al GENERATED IMAGES - DIES

WHY
SUp ERHUMAN Al

"Clankers": A robot slur emerges to

T . | ' 743}
express disdain for Al's takeover WSKY &

| Strongly feel that this is an‘insult 16 e fsed, SOARES

55



3D Generalas

Generativ Al modell Grafika / Rendering

HEEEY
BL.SE Aan
o=4E - -

Otletek, Vazlatok 3D Modellek

Generaljunk 3D modelleket?
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3D Generalas

a nendoroid a nendoroid | a potted a 3D model a 3D model
of a cute boy of a cute girl 9 FERGEAL cactus plant of a fox of a soldier

2023-ban Itt tartottunk...
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a nendoroid a nendoroid | a potted a 3D model a 3D model
of a cute boy of a cute girl 9 FERGEAL cactus plant of a fox of a soldier

2023-ban Itt tartottunk...
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3D Generalas

f\ " \%\ A/ 9\ ,«/i\ K\
RODIN [SIGGRAPH 2024]
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https://hyper3d.ai/rodin
https://www.youtube.com/watch?v=YcKFp4U2Voo
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3D Generalas

Hunyuan }D Studla‘l

TRELLIS /

OPLEN-SQ¥EIRCL
IMAGE T 3D GENERATIONYWODEL:

https://microsoft.qgithub.io/TRELLIS.2/ https://3d.hunyuan.tencent.com/studio

Jelenlegi csucs 3D generativ modellek
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3D Generalas

A Jovo: 3D Generativ Animacio / Fizikai Szimulacio(?)

O GENESIS

https:.//genesis-embodied-ai.qgithub.io/
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Kovetkezo eloadas:

Inverz Grafika
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3D Modellek Kéepek
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Inverz Grafika

Grafika / Rendering
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Inverz Grafika
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Kovetkezo eloadas:

Inverz Grafika

.f'.l . Inverz Grafika / Rendering

3D Modellek A rendering egy igen bonyolult leképezés... Kepek
Hogyan lehetseges megforditani?
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