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C 2012 no cenyac: rnybokoe obyyeHue sBesae
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[Monck nsobparkeHunm




C 2012 no cenyac: rnybokoe obyyeHue sBesae

Pacno3HaBaHne obpa3os CermeHTauma n3obparkeHunm

Ren, He, Girshick, and Sun, 2015
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C 2012 no cenvac: rnybokoe obyyeHune Besae

Pacno3HaBaHue no3bl (Toshev and Szegedy, 2014)
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frame: t-3

“submarine”

“enemy+diver”
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C 2012 no cenvac: rnybokoe obyyeHune Besae

Pacno3HaBaHue B meamnumnHe

Pacno3HaBaHMe KUTOB

Malignant Malignant Benign

i 4 !i
"3

Levy et al, 2016
KnaccuduKauma ranaktmk

Dieleman et al, 2014 Kaggle Challenge
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https://www.kaggle.com/c/whale-categorization-playground

C 2012 no cenyac: rnybokoe obyyeHue sBesae

AHHOTMpOBaHMe R R L e o o AR . == ‘
n3 o6p AXKEHUI A. w.hitef teddy bear A man ina bas.eball A woman is holding
sitting in the grass uniform throwing a ball a cat in her hand
Vinyals et al, 2015

Karpathy and Fei-Fei, 2015

A man riding a wave A cat sitting on a A woman standing on a
on top of a surfboard suitcase on the floor beach holding a surfboard
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Mordvinsev et al, 2015
Gatys et al, 2016
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C 2012 no cenvac: rnybokoe obyyeHune Besae

TEXT PROMPT

an armchair in the shape of an avocado. an armchair imitating an avocado.

AI-GENERATED IMAGES

Ramesh et al, “DALL-E: Creating Images from Text”, 2021. https://openai.com/blog/dall-e/
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https://openai.com/blog/dall-e/

C 2012 no cenvac: rnybokoe obyyeHune Besae

TEXT PROMPT

an armchair in the shape of a peach. an armchair imitating a peach.

AI-GENERATED IMAGES

Ramesh et al, “DALL-E: Creating Images from Text”, 2021. https://openai.com/blog/dall-e/
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https://openai.com/blog/dall-e/

GPT-2: oTBETbI Ha BOMNPOCHI

GPT2 in the Economist

Q: How worried do you think we humans should be that machines will take
our jobs?

A: It depends what role machine intelligence will play. Machine intelligence in
some cases will be useful for solving problems, such as translation. But in other
cases, such as in finance or medicine, it will replace people.

Q: Do fake news stories, generated using Al, pose a threat to democracy?
Are we likely to see this tactic being used in the 2020 American presidential
elections?

A: Yes, we'll probably see them. It’s just a matter of when. Fake news stories are
generally generated by political campaigns, and have the potential to have a
huge impact on the outcome of an election. This is because they spread
misinformation, often with no basis in fact.
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GPT-3: nepeHoOC ANTEPaTypHOro CTUNA

Topic: humor: literary parodies and homages, pastiches, style parodies.

Parodies of the fantasy novel series Harry Potter in the style of various famous authors:
By Ernest Hemingway:

"It was a cold day on Privet Drive. A child cried. Harry felt nothing.

https://www.gwern.net/GPT-3#successes
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GPT-3: nepeHoC nnTepaTypHOro CTUAA

Topic: humor: literary parodies and homages, pastiches, style parodies.
Parodies of the fantasy novel series Harry Potter in the style of various famous authors:
By Ernest Hemingway:

"It was a cold day on Privet Drive. A child cried. Harry felt nothing. He was dryer than dust. He had been silent too long. He
had not felt love. He had scarcely felt hate. Yet the Dementor’s Kiss killed nothing. Death didn’t leave him less dead than he

had been a second before. It wasn’t about living or dying really. It wasn’t about death. It was about the Dark Lord, his creator,
his engenderer. He was not resurrected. He was created again. He was whole again in the courtyard of Malfoy Manor."

https://www.gwern.net/GPT-3#successes
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GPT-3: nepeHoC nnTepaTypHOro CTUAA

Topic: humor: literary parodies and homages, pastiches, style parodies.

Parodies of the fantasy novel series Harry Potter in the style of various famous authors:

By Ernest Hemingway:

"It was a cold day on Privet Drive. A child cried. Harry felt nothing. He was dryer than dust. He had been silent too long. He
had not felt love. He had scarcely felt hate. Yet the Dementor’s Kiss killed nothing. Death didn’t leave him less dead than he
had been a second before. It wasn’t about living or dying really. It wasn’t about death. It was about the Dark Lord, his creator,
his engenderer. He was not resurrected. He was created again. He was whole again in the courtyard of Malfoy Manor."

By Jane Austen:

“It is a truth universally acknowledged, that a broken Harry is in want of a book. This he knows to his cost; pressing that
wretched nose against the window of a bookstore in Diagon Alley the last thing before he goes into hiding for several years,

where upon, he goes straight to Azkaban.”

https://www.gwern.net/GPT-3#successes
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GPT-3: nepeHoC nnTepaTypHOro CTUAA

Topic: humor: literary parodies and homages, pastiches, style parodies.

Parodies of the fantasy novel series Harry Potter in the style of various famous authors:

By Ernest Hemingway:

"It was a cold day on Privet Drive. A child cried. Harry felt nothing. He was dryer than dust. He had been silent too long. He
had not felt love. He had scarcely felt hate. Yet the Dementor’s Kiss killed nothing. Death didn’t leave him less dead than he
had been a second before. It wasn’t about living or dying really. It wasn’t about death. It was about the Dark Lord, his creator,
his engenderer. He was not resurrected. He was created again. He was whole again in the courtyard of Malfoy Manor."

By Jane Austen:

“It is a truth universally acknowledged, that a broken Harry is in want of a book. This he knows to his cost; pressing that
wretched nose against the window of a bookstore in Diagon Alley the last thing before he goes into hiding for several years,
where upon, he goes straight to Azkaban.”

By Arthur Conan Doyle:

“Harry pushed at the swinging doors of the bookshop hard, and nearly knocked himself unconscious. He staggered in with his
ungainly package, his cheeks scarlet with cold and the shame of having chosen the wrong month to go Christmas shopping. The
proprietor of the store, however, didn’t cast even a cursory glance at him, being far more interested in an enormous hunk of
wood lying in the middle of the floor, which certainly looked like a gallows. Yes, the proprietor said to a reedy old man wearing
a bowler hat and a forlorn expression that made Harry want to kick him, | can rent you such a gallows for a small fee.”

https://www.gwern.net/GPT-3#successes
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GPT-3: reHepauusa NCTopuin

GPT3

You arrive at a small wooden store with sheet music in the window. The door is
locked so you knock. The music suddenly stops and you hear footsteps coming
to the door.

'Hello”?" A voice says behind the door.

"I'm looking for the book of essence," You say.

'What do you want it for?" The voice answers, a bit of an edge to it.

R

> You tell them you are a humble seeker of knowledge.

"I am a humble seeker of knowledge," You answer.

"Ah, I see. You seek to learn about the essence of reality, and the universe.” The
voice says. "I know of this book. I am the guard of this library. The only way

you can get to it, is if you get past me. Are you up for the challenge?’

> You ask them what the challenge 1s.
The challenge 1s, you have to win a game of chess against me. If you win, then

you may try to take the book. I will get the board.” The door unlocks and opens

https://app.inferkit.com/demo
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GPT-3: copilot.github.com

sentimentsis e write_sql.go
#!/usr/bin/env ts-node

import { fetch } from "fetch-h2";

https://github.com/features/copilot

15 aHBapa 2023 r. ®daKynbTeT NPUKIAAHO MaTeMaTUKN U KUbepHeTUKU 17


https://github.com/features/copilot/

KombuHumpyem VAE + asTtoperpeccuto: VQ-VAE?2

ObycnoBneHHble Knaccom cammnbl 256 x 256, moaenb obyyeHa Ha ImageNet
] “:.Q‘ T

Razavi et al, “Generating Diverse High-Fidelity Images with VQ-VAE-2", NeurIPS 2019
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KombuHumpyem VAE + asTtoperpeccuto: VQ-VAE?2

ObycnoBneHHbie Knaccom cammnbl 256 x 256, mogenb obyyeHa Ha ImageNet

Razavi et al, “Generating Diverse High-Fidelity Images with VQ-VAE-2", NeurIPS 2019
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KombuHunpyem VAE + aBTtoperpeccuto: VQ-VAE?2
CreHepupoBaHHble amua 1024 x 1024, moaenb obyvyeHa Ha FFHQ

Razavi et al, “Generating Diverse High-Fidelity Images with VQ-VAE-2", NeurIPS 2019
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KombuHumpyem VAE + asTtoperpeccuto: VQ-VAE?2

Razavi et al, “Generating Diverse High-Fidelity Images with VQ-VAE-2", NeurIPS 2019
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StyleGAN2

Karras et al, “Analyzing and Improving the Image Quality of StyleGAN”, CVPR 2020
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YnydweHna GAN: yBennyeHo paspelleHune
cnanbHK, 256x256 nnua, 1024x1024

Karras et al, “Progressive Growing of GANs for Improved Quality, Stability, and Variation”, ICLR 2018
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StyleGAN2

Source A: gender, age, hair length, glasses, pose

Source B: -
everything Result of combining A and B

1
ciSc
p o) 008/037

drive.google.com/drive/folders/INFO7 vHOt98J13ckJYFd7kuaTkyeRJ86
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DALL-E

an illustration of a baby daikon radish in
pajamas sipping a latte _ b‘

We find that DALL-E is sometimes able to ‘ @
transfer some human activities and articles of do( n

clothing to animals and inanimate objects, such o\ S
«“

as food items.
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DALL-E

an armchair in the shape of an avocado,
an armchair imitating an avocado

“
Here, we explore its ability to take inspiration

from an unrelated idea while respecting the
form of the thing being designed, ideally
producing an object that appears to be
practically functional.

When generating some of these objects, such as
“an armchair in the shape of an avocado”,
DALL-E appears to relate the shape of a half
avocado to the back of the chair, and the pit of

“
the avocado to the cushion.
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DALL-E 2: co3aaHme HOBbIX M306parKeEHMNI

TEXT DESCRIPTION DALL-E 2

A bowl
of soup

that is a portal to another
dimension

as digital art

https://openai.com/dall-e-2/
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DALL-E 2: co3aaHme HOBbIX M306parKeEHMNI

TEXT DESCRIPTION DALL-E2

A bowl

of soup

that looks like a
monster

knitted out of wool
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DALL-E 2: co3aaHme HOBbIX M306parKeEHMNI

TEXT DESCRIPTION DALL-E2

A bowl S~ b

of soup

as a planet|in the
universe 2

as a1960s poster
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DALL-E 2: nononHeHue n3obpaxeHunm

OpuruHan

Girl with a Pearl Earring
Johannes Vermeer, 1665

15 aHBapa 2023 r. ®daKynbTeT NPUKIAAHO MaTeMaTUKN U KUbepHeTUKU



DALL-E 2: nononHeHue n3obpaxeHunm

JononHeHHOe usobparkeHue

OpuruHan

Girl with a Pearl Earring
Johannes Vermeer, 1665
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DALL-E 2: pegaktnpoBaHue n3obpaxeHnmn

ORIGINAL IMAGE
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DALL-E 2: pegaktnpoBaHue n3obpaxKeHnm

ORIGINAL IMAGE DALL-E 2 EDITS
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DALL-E 2: pegaktnpoBaHue n3obpaxKeHnm

ORIGINAL IMAGE DALL-E 2 EDITS

d oo I AGEl . sl s B 3o A s S e
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DALL-E 2: pegaktnpoBaHue n3obpaxKeHnm

ORIGINAL IMAGE DALL-E 2 EDITS

rboti . ST S ot ot i s e i el e v
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Ce rl\/\eHTH b|e KapThbl Bxoa: cermeHTHas KapTa

: ----

Semantic Manipulation Using Segmentation Map

Sea grass

Bxoa;:
cTunesoe
n3obparkeHue

sabew| aping) Buisn uonezijAig

€

Park et al, “Semantic Image Synthesis with Spatially-Adaptive Normalization”, CVPR 2019
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MeToabl cynep-pa3peweHna: Low-Res B High-Res

bicubic SRResNet SRGAN original
(21.59dB/0.6423)

Ledig et al, “Photo-Realistic Single Image Super-Resolution Using a Generative Adversarial Network”, CVPR 2017
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Image-to-Image TpaHcnauma: Pix2Pix

Labels to Street Scene Labels to Facade BW to Color

input output

Edges to Photo

Day to Night

output

output

Isola et al, “Image-to-Image Translation with Conditional Adversarial Nets”, CVPR 2017
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HenapHaa TpaHCAaUMA KapTUHKKM B KapTUHKY: CycleGAN

Monet T Photos _ ~ Zebras T H

5

’-‘ -
orses Summer __ Winter

A

Monet — photo

photo —>Monet horse —» zebra

= % “.;l': . '. .
‘u. ¥ ...Mg:&‘\‘,. }a
- J % "" ..i,ﬂ .,7‘. r)‘
" ' L
h uy vighhs Prem S oy
-::*i; ¢~ Raite

Cezanne

Phtograph Monet Van Gogh

Zhu et al, “Unpaired Image-to-Image Translation using Cycle-Consistent Adversarial Networks”, ICCV 2017 https://www.voutube.com/watch?v=9reHvktowLY
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https://www.youtube.com/watch?v=9reHvktowLY

BapnauMOHHbIE aBTO3HKOAEPbI

Obyyaem MmaKkcMmusaumnem HUKHEN EcTb pewweHmne B 3aKpbITOM

BapMaLMOHHOM rpaHuULbl aHaUTU4YecKom popme, koraa
qp ABNACTCA AMArOHabHOIA

EZ~Q¢(ZIX) [log po (x12)] —|Dkr (QCP (z]x), p(z)) raycCMaHom, a p — e4MHUYHOM

1. Mponyckaem BXofHble AaHHble Yepes Kogep, utobbl | aYccnanon (J —pasmep z)

NoJIy4NTb pacnpeaesieHne No CKPbITbIM KOAaM. ~
2. Bbixoa Koaepa AonXeH cooTBeTcTBOBaTb p(z)!

Z|CE ~ N(/J’zhm Zz|$)

—Dg;1 (% (z]x), p(z)) = fz qe(z]x) log q(f((zzll) dz ﬂz{ ‘}z . >I_<o,£|,ep
_ , N(z;0,1)
) fz N(Z, el ZZIx) 08 N(Z; Hz|x) z:zlx ) e \/

BxogHble
1~/ 2 2 2
— EZFI (1 + log ((Em)j) — (ﬂzlx)j — (Zz|x)j) AaHHblEe L
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FeHepaTM BHblE€ COCTA3aTe/IbHblEe CETH

CoBmecTHO obyyaem reHepatop G u aAucKkpummHatop D ¢ nomoLlbto
MMWHUMAKCHOW UTPbl

Obyyaem G 1 D, ucnonb3ys yepeaywouimeca warn obHoBAEeHUA rpaameHTa

min max (Ex""pdata [log D(x)] + E, () [log (1 — D(G(Z)))D

G D
= minmax V (G, D) Fortin1,..T:
¢ v aV
1. 06HoBnaem D D = D + ap -
aVv

2. ObHOBNAem G (= ( — CKG%

[eHb OTKPbITbIX ABepeit paKynbTeTa NPUKNAAHON MAaTEMATUKN U KUBEpPHETUKHN
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TpaHchopmep

MNocnoitHaa Hopmanusauus
(Layer Normalization):

OaHbl: hy, ..., Ay (popma D)
napameTp macwTaba:y  (popma D)
napameTp casura: 5 (popma D)

Y R

N\ 1/2

((Zj hi,j—ﬂi) )
0; = = (ckansap)
zi = (hy — )/ oy, (bopma D)
Vi=Y z+ P (bopma D)

Ba et al, 2016
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ObxogHoe coegnHeHUe

He3asucumbin MLP ana
KaXXA0ro BeKTopa

ObxopHoe coegnHeHue

Bce BeKTOpa
B3aMMOAENCTBYIOT CO
BCEMMU

Y1 Y2 Y3 Ys

I I I I

[MocnoiHas Hopmanusaums

MLP MLP MLP MLP

[MocnonHaa Hopmanusauma

:é

CamoBHMMaAHMUE
t t t 1
I I | |
X, X X3 X4
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JlopoXXHaa KapTa

O6a3atenbHo:

 MaTtemaTuyeckmm aHanns

* Teopus GYHKUMMN KOMMAEKCHOIO NEPEMEHHOTO

* JlnHenHaa anrebpa 1 aHaNUTUYECKAA reoMeTpus

* Teopua BEpPOATHOCTEN M MaTEMATUYECKAA CTAaTUCTMKA

* [lucKpeTHasa matemaTumKa

* Teopua nHpopmaumu

* [lporpammmpoBaHue (Python), anropntmbl n CTPYKTYpbl AaHHbIX

* Teopua onTMmunsauunu

* MauwunHHoe oby4yeHune ¥enatenbHo:

* Obyuenue c yunTenem * MHOrOMepHbI aHann3

 (ObyyeHune 6e3 yuntensa . o
GYHKUMOHANbHbLIN aHANN3

* Oby4yeHune c nogKkpenseHnem

e AHCaM6K * BapuWauMOHHOE UcYnUcieHne

* [nybokoe obyyeHune °* YUC/ZIeHHble MmeToAabl

* bonbline AaHHbIE
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