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https://bit.ly/elte-ttk-deeplearning


https://bit.ly/elte-ttk-deeplearning

Feltetelezett elGismeretek: linearis algebrai

alapismeretek, tobbvaltozos analizis alapismeretek,
python alapismeretek

A jegyszerzest megkonnyito tovabbi
eldismeretek: gépi tanulas alapfogalmai,
valdszinlisegszamitasi alapismeretek, python
tudomanyos programozas (numpy, scipy)



Jegyszerzés modja:

* A jegyszerzéshez a kiadott 6 hazi feladatbdl legalabb
5-6t el kell késziteni.

* A hazi feladatok megoldasa colab notebook
koérnyezetben térténik.

e Tovabbi részletek a feltételekrdl es elvarasokrol a
targy weblapjan hamarosan.



Ajanlott olvasmanyok:

* https://cds.nyu.edu/deep-learning/
o http://cs231n.stanford.edu/

o http://rll.berkeley.edu/deepricourse/
* http://www.deeplearningbook.org/

* Aki nagyon naprakész szeretne lenni, annak https://
www.reddit.com/r/MachinelLearning/ vagy Twitteren deep
learning hiressegek kovetését ajanljuk.

* https://github.com/ A legizgalmasabb dolgok eleg nagy része
open source, vagy van elfogadhato minéségl open source
reimplementacioja. A kod modositgatasabdl lehet a legtdbbet
tanulni.



https://cds.nyu.edu/deep-learning/
http://cs231n.stanford.edu/
http://rll.berkeley.edu/deeprlcourse/
http://www.deeplearningbook.org/
https://www.reddit.com/r/MachineLearning/
https://www.reddit.com/r/MachineLearning/
https://github.com/

...z mind kozkincs:

® git

® git

clone

clone

clone

clone

clone

clone

clone

com/tensorflow/models ; cd research/im2txt # image to text

com/matterport/Mask RCNN # object detection & segmentation

com/facebookresearch/DensePose # human pose detection

https://github.com/huggingface/transformers # text processing
https://github.

https://github.com/hanzhanggit/StackGAN.git # text to image
https://github.

https://github.

https://github.com/Kyubyong/tacotron # speech synthesis
https://github.com/NVlabs/stylegan2-ada # image generation



https://github.com/huggingface/transformers
https://github.com/tensorflow/models
https://github.com/hanzhanggit/StackGAN.git
https://github.com/matterport/Mask_RCNN
https://github.com/facebookresearch/DensePose
https://github.com/Kyubyong/tacotron
https://github.com/NVlabs/stylegan2-ada

GPT-2: csak 174 sor kod

def model(hparams, X, past=None, scope='model', reuse=False):
with tf.variable_scope(scope, reuse=reuse):
results = {}
batch, sequence = shape_list(X)

wpe = tf.get_variable('wpe', [hparams.n_ctx, hparams.n_embd],
initializer=tf.random_normal_initializer(stddev=0.01))
wte = tf.get_variable('wte', [hparams.n_vocab, hparams.n_embd],

initializer=tf.random_normal_initializer(stddev=0.02))
past_length = @ if past is None else tf.shape(past) [-2]

h = tf.gather(wte, X) + tf.gather(wpe, positions_for(X, past_length))

# Transformer
presents = []
pasts = tf.unstack(past, axis=1) if past is not None else [None] * hparams.n_layer
assert len(pasts) == hparams.n_layer
for layer, past in enumerate(pasts):
h, present = block(h, 'h%d' % layer, past=past, hparams=hparams)
presents.append(present)

results['present'] = tf.stack(presents, axis=1)
h = norm(h, '"ln_f")

# Language model loss. Do tokens <n predict token n?

h_flat = tf.reshape(h, [batchxsequence, hparams.n_embd])

logits = tf.matmul(h_flat, wte, transpose_b=True)

logits = tf.reshape(logits, [batch, sequence, hparams.n_vocab])
results['logits'] = logits

return results



Megprobalom vegigcsinalni ezt az el6adast
ugy, hogy egyaltalan nem mondom el, hogy
mibol epil fel egy mesterseges neuronhalo.

JOvO heten Zombori Zsolt teljesen pontos
definiciot ad majd.




Egy fekete doboz nagyon sok potmeéterrel




Ennel azert egy Kicsit reszletesebben

 valds vektorokat valos vektorokba kepezd folytonos fliggvenyek
paraméterezett csaladja

* bemenetek (kép, hang, vided, széveg, térbeli pozicid, barmilyen idbsor, ...)

* kimenetek (a fentiek kdzul barmelyik, klasszifikacional valoszinliségek vektora)

o veszteségfliggveny (Legegyszerlibb esetben L(y, V), azaz hogy mennyire
vagyok elégedett a kapott y kimenettel az elvart y kimenet ismeretében. Lehet
pl. négyzetes hiba.)

» tanitas (parameéter-hangolas elvart bemenet-kimenet parok halmazanak

felhasznalasaval, hogy a paraméterezett fliggvenycsaladbol egy szamunkra
alkalmas konkrét elemet kivalasszunk.)



Convolution Pooling Convolution Pooling Fully Fully Output Predictions
Connected Connected
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(224x224x3 dim)



Kimenet: pixelenkenti klasszifikac
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A neuronhalo modellek epitéesének fo lepéesei (hem
okvetlenul pontosan ebben a sorrendben)

* tanuloadatok (bemenet-kimenet parok) dsszegydijtése

o veszteségfliggveny megtervezese

* neuralis architektura megtervezése (milyen paraméterezett
flggvenycsaladok milyen kompoziciojakent alljon el a
neuronhalo)

e while kudarc:

hiperparameter-hangolas, architektura-hangolas
tanitas



_atens reprezentaciok



Deep neural
networks learn

hierarchical feature
representations
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https://distill.pub/2017/feature-visualization/

https://distill.pub/2017/feature-visualization/appendix/

https://distill.pub/2021/multimodal-neurons/

https://microscope-azure-edge.openai.com/models/contrastive 4x/image block 4 5 Add 6 0/596


https://distill.pub/2017/feature-visualization/appendix/
https://distill.pub/2017/feature-visualization/

POSITIVE CHANNEL NEGATIVE CHANNEL

Dataset examples



POSITIVE CHANNEL NEGATIVE CHANNEL

..

Dataset examples Negative dataset examples




POSITIVE CHANNEL NEGATIVE CHANNEL

Channel Objective

——

Dataset éxamples Negative dataset examples



POSITIVE CHANNEL NEGATIVE CHANNEL

Dataset examples — Negative dataset examples



Alkalmazasok



Alkalmazasok

Nem reprezentativ lista, féleg az
alapjan valogatva, hogy szerintem
mennyire eérdekes vagy latvanyos az
alkalmazas.



Mask R-CNN - képszegmentalas
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https://github.com/matterport/Mask_RCNN

DensePose - pose estimation



https://densepose.org/

Google MediaPipe Holistic Model (weba

MediaPipe Holistic TR
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https://codepen.io/mediapipe/pen/LYRRYEw

Unsupervised Image-to-image Translation



https://github.com/mingyuliutw/UNIT

DeepFakes

video



https://www.youtube.com/watch?v=RdH7JoZZC2M
https://github.com/shaoanlu/faceswap-GAN

Tacotron 2 - beszédszintezis

Waveform samples

A
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link: Tacotron 2 szintézis példak
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https://google.github.io/tacotron/publications/tacotron2/index.html

Mely megerositeses tanulas szimulalt 3D kornyezetben

vided: tanult mozgas

vided: competitive self-play



https://www.youtube.com/watch?v=OBcjhp4KSgQ
https://youtu.be/rAai4QzcYbs?t=2m2s

GPT-2,

SYSTEM PROMPT
(HUMAN-WRITTEN)

MODEL COMPLETION
(MACHINE-WRITTEN,
10 TRIES)

Cherry-picked

nyelvmodellezes

In a shocking finding, scientist discovered a herd of unicorns living in a

remote, previously unexplored valley, in the Andes Mountains. Even more

surprising to the researchers was the fact that the unicorns spoke perfect

English.

The scientist named the population, after their distinctive horn,
Ovid’s Unicorn. These four-horned, silver-white unicorns were
previously unknown to science.

Now, after almost two centuries, the mystery of what sparked this
odd phenomenon is finally solved.

Dr. Jorge Pérez, an evolutionary biologist from the University of
La Paz, and several companions, were exploring the Andes
Mountains when they found a small valley, with no other animals
or humans. Pérez noticed that the valley had what appeared to be
a natural fountain, surrounded by two peaks of rock and silver
Snow.

Pérez and the others then ventured further into the valley. “By
the time we reached the top of one peak, the water looked blue,
with some crystals on top,” said Pérez.

Kawasaki Z1000

I recently acquired this bike from its original

owner. It has always been a good bike in every
regard, but I found some problems along the
way: It has some wear and tear on the engine

bay, the front end has been modified to a wider

track and the suspension was modified as well.
The bike has been running very well, and the
engine 1s still working perfectly (I have
changed oil and filters and both of my oil
changes since acquiring this bike).

The bike is still in working order and it has
all the original items including the oil
filter. I am giving this kz1l000 a thorough
overhaul with a complete overhaul in the oil
system and front end as well as some complete
brakes and exhaust work.

As a side project, I also have a very old
motorbike that 1s a great engine swap to take
these bikes to the next level.

Non-cherry-picked



DALL-E - text to image

TEXT PROMPT  an armchairin the shape of an avocado. an armchair imitating an avocado.

AI-GENERATED
IMAGES



https://openai.com/blog/dall-e/

TEXT PROMPT  anillustration of a baby daikon radish in a tutu walking a dog

DALL-E

AI-GENERATED
IMAGES



https://openai.com/blog/dall-e/

GPT-3, emberi szovegbodl programkod (zero shot learning)

Just describe any layout you want, and it'll try to render below!

a button for every color of the rainbow

<div style={{backgroundColor: 'red', padding: 20}}>Red</div><div style=

{{backgroundColor: 'orange', padding: 20})}>Orange</div><div style=
I ITharkaroomACalares "val l ! naddIinas 20\ Vallmnmue /AiuscAdiv etvie=

Yellow




GPT-3 prompting

Q: What animal says moo?
A: Cow.
Q: What animal does bacon come from?
A: Pig.
Q: How many legs does a horse have?
A: Four.
Q: How many eyes does a horse have?
A: Two.
Q: How many pairs of eyes does a horse have? A: One.
Q: Describe a horse. A: It’s a four-legged animal with one pair of eyes and one

nose.

Q: How many giraffes are in the average living room? A: None.

Q: When do I use ‘through’ versus ‘threw’? A: ‘Through’ is used when the subject
is the doer of the action. ‘Threw’ is used when the subject is the receiver of the action.

Q: How does a laser work? A: Light Amplification by Stimulated Emission of Radi-
ation.

Q: Why is the sky blue? A: Because of Rayleigh scattering.

Q: How much wood could a woodchuck chuck if a woodchuck could chuck
wood? A: A woodchuck would chuck all the wood it could if a woodchuck could chuck
wood.




(Generativ neuronhalok



Generativ neuronhalok

Generative Adversarial Network

Variational Autoencoder

R: Real Data

Input

D: Detective

G: Generator (Forger)

TR L

L . 3 \ P

» * .

‘.' "’ ' /"’? i‘ >
* ev Mo ¥V

l: Input for Generator

Encoder

Decoder

Code

Output



Latens reprezentaciok
generativ modellekben



1 2 3 4 5 6 7 8 9 10 11 12

(Latent space) z

(Observed space) x

Digits autoencoder demo

(Latent space) z

(Observed space) x



http://dpkingma.com/sgvb_mnist_demo/demo.html

Nerial Nk Ve_ctor #2 - #1 Computed Meiival Nat
Input Source #1 Reconstruction #1 (interpolation shown)  Reconstruction #2  Input Source #2

Reconstruction of Target Same Vector is applied Analogy
to the Target

The relationship between Source #1 and Source #2 is applied to the target image.



Coeff: -1.0 Coeff: 0.0 Coeff: 2.0

https://github.com/Puzer/stylegan/blob/master/Play with latent directions.ipynb



https://github.com/Puzer/stylegan/blob/master/Play_with_latent_directions.ipynb

Gender-blased Gender-balanced
Reconstruction smilevector smilevector




Bemelegito hazi feladat jovo hétre:
colab hello world

https://colab.research.google.com

Runtime / Change runtime type / Runtime type: Python 3
Runtime / Change runtime type / Hardware accelerator: GPU

import matplotlib.pyplot as plt

from tensorflow.keras.datasets 1mport cifarlO

(x train, y train), (x test, y test) = cifarlO.load data()
plt.imshow(x trainf[l2])


https://colab.research.google.com

Koszonom a figyelmet!

A kovetkez0O héten a mesterseges
neuronhalok fogalmilag pontos
bevezetese, tanitasuk alapelvei.



