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Keras

Keras

V dne$nom cviku budeme pouZivat keras, ktory poskytuje pekné
API na trénovanie neurénovych sieti. Je mozné ho pouZit s
roznymi backendmi, ale my vyuZijeme tensorflow. Dnes ho
pouZijeme, ale na cloude. Ak si ho chcete naindtalovat na svdj
poditag, tak sta&i pouZit pip install keras.

Tensorflow

Instaldcia tensorflowu méZe byt komlikovanejsia (hlavne ak chcete
GPU support). Je mozné sa pozriet na link
https://www.tensorflow.org/install.


https://www.tensorflow.org/install

Google Colab

Google Colab

Google Colab je cloudova sluzba, ktora je zadarmo a umoZnuje
spustat ipython notebooky aj na GPU a TPU. N&jst ho moZete na
stranke https://colab.research.google.com/

Notebooky

Notebook si mdéZete vytvorit vlastny, alebo sa pozriet na priklady,
ktoré uZ si v google colab. Pre toto cvitenie si mbZete otvorit
notebooky z méjho githubu. M&j username je kocurvik.
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https://colab.research.google.com/

Enter a GitHub URL or search by organization or user

O include private repos
kocurv

Q
Repository: [} Branch: [}
kocurvik/edu master v

Path

) romaterisly/cvio/mnist run ipynb

O RO/materialy/cv10/mnist_train.ipynb.

NEW PYTHON 3NOTEBOOK v CANCEL
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Google Colab

Unixové prikazy

Pracovat mézeme ako s normalnym ipython notebookom. Pred
prikazy ktoré chceme spustit mimo python (cd, Is, mkdir, atd'.)
sta&i pridat vykri¢nik.

Google Drive
Google colab notebook sa da lahko pripojit ku Google drive:
from google.colab import drive

drive.mount (’/content/gdrive’)
root_path = ’gdrive/My Drive/Colab/’



GPU support

{ > W M C (@ & nhiipsy/colabresearchgoogle.com/drive/1cvaKIXUZtBXURZHCr4_U3T

& mnist-train.ipynb ¥
File Edit View Insert Runtime Tools Help

CODE TEXT 4 | Runal Ctrl+F9
’ Run before ctri+F8
[1] import keras Run the focused cell Ctri+Enter

from keras.datasets
from keras.models i
from keras.layers 1 gun after GUltF10
import numpy as np
import matplotlib.g

Run selection Gtrl+shift+Enter

Interrupt execution cr+M1

[» Using TensorFlow t

Restart runtime.. ctrim
Ak chceme ukladat subory ¢ Restartand run all t
Reset all runtimes...

from google.colab i
o drive-mount('/conte  CPangeruntime type

root_path = "gdrive  panage sessions

[» Drive already mour  Viewruntimelogs to forcibly re

Keras ma predpripravené data z Datasetu MNIST. Nacitame ich a a zobrazime si jeden z o
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Plne prepojena siet

MNIST

Plne prepojent siet si otestujeme na datasete MNIST, ktory
obsahuje obrazky ruéne pisanych ¢&islic v PSC kolénkach.

Notebook

Z githubu https://github.com/kocurvik/edu/blob/master/
RO/materialy/cv10/mnist_train.ipynb si v Colabe otvorte
notebook. A spolu si ho prejdeme.

Uloha

Otestujte si rozne optimaliza&né algoritmy. To dosiahnete pomocou
zmeny vo volani model.compile(). Sta&l prepisat string, ale ak
chcete menit aj parametre je nutné vyrobit si objekt ktory
predstavuje optimalizator. Pozrite si dokumentaciu kerasu a skdste
pouZit SGD s inymi parametrami.



https://github.com/kocurvik/edu/blob/master/RO/materialy/cv10/mnist_train.ipynb
https://github.com/kocurvik/edu/blob/master/RO/materialy/cv10/mnist_train.ipynb

Google Colab
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Konvolu¢na neurénova siet

CIFAR-10

Tento krat pouZijeme dataset malych farebnych obrazkov.

Notebook

Z githubu https://github.com/kocurvik/edu/blob/master/
RO/materialy/cv10/cifar_train.ipynb si v Colabe otvorte
notebook. A spolu si ho prejdeme.

Uloha

Skuste pridat vrstvy ako dropout a batchnorm. Pohrajte sa s
architekttrou a optimizatormi. VyuzZite dokumentaciu kerasu.

Uloha

Vytvorte si notebook cifar_run, ktory spusti natrénovand siet na
testovacie ddta. 8/14


https://github.com/kocurvik/edu/blob/master/RO/materialy/cv10/cifar_train.ipynb
https://github.com/kocurvik/edu/blob/master/RO/materialy/cv10/cifar_train.ipynb

Transfer learning

CIFAR-10

Teraz pouZije trocha absurdny dataset walk/run. Ale tak bude ndm
stacit. Ciel je zistit &i na obrdzku niekto kraca, alebo bei.

Notebook

Z githubu https://github.com/kocurvik/edu/blob/master/
RO/materialy/cv10/walkrun_transfer.ipynb si v Colabe
otvorte notebook. A spolu si ho prejdeme.

Uloha

Akoby ste postupovali ak by ste chceli trénovat celi siet? Ako by
ste vedeli na extrahované features pouZit napr. SVM?
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https://github.com/kocurvik/edu/blob/master/RO/materialy/cv10/walkrun_transfer.ipynb
https://github.com/kocurvik/edu/blob/master/RO/materialy/cv10/walkrun_transfer.ipynb

NumPy

Pythonovska kniznica na manipulédciu s maticami a
viac-rozmernymi poliami. DokaZe viacere potrebné manipulacie.
Mnoho dal3ich kniznic vyuZiva NumPy.

import

Odteraz predpokladajme, Ze sme importovali numpy ako np:

import numpy as np
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np.ndarray

np.ndarray

np.ndarray je zadkladna trieda numpy. Tento objekt predstavuje
vzdy viac-rozmerné pole.

Konstuktor

a
b

np.array([[1, 2, 3], [10, 20, 30]11)
np.array([4, 5], dtype=np.uint8)

a.shape
a.dtype
b.dtype

Zmena typu

d = a.astype(np.float64)
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Indexacia

Indexdcia je velmi podobna matlabu, rozdiely st v podstate
rovnaké ako medzi ¢istym pythonom a matlabom.

r = np.random.random((6,10,3))
r(3,4,1]

rl:,:,1]

r[0:4,5:6,:]

rl(1::2,:,:]

Niekedy budeme potrebovat pridat singleton dimenziu. To sa robi
pomocou None, alebo np.newaxis namiesto indexu.

r[0,:,:].shape
r[None,0,:,:].shape
r [np.newaxis,0,:,:].shape
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chlokurz NumPy

Broadcasting

Tvorba arrays

o = np.ones((5,4))
np.zeros(5, dtype=np.int8)

Broadcasting Podobne ako v matlabe aj v NumPy funguje
broadcasting.

r += 10

r[0,:,:] = np.random.random((10,3))
r[0] = np.random.random((10,3))
r[0] = np.zeros((10,1))

r /= 500
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Manipulacia

np.reshape

np.reshape(arr, shape) - vréti nové pole s tvarom podla shape,
shape je tuple, mdZe v Hiom byt None pre dimenziu ktorej nevieme
velkost dopredu

np.concatenate

np.concatenate((al, a2, ...), axis=0) - vrati spojenie poli al, a2
atd pozdl? dimenzie axis

np.stack

np.stack((al, a2, ...), axis=0) - vréti spojenie poli al, a2, atd, tak
Ze im vytvori novd dimenziu
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