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Co jsou
neuronove sité?



Umeéla neuronova sit

Vypodéetni model
Vyuziti v “umélé inteligenci”
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Deep learning?



Takze co je deep learning?

YOU'RE SO DEEP

THAT WAS S0 DEEP
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Trocha historie

Nenf to Zddnd novinka

1943 McCulloch a Pitts

1957 Frank Rosenblatt - Perceptron

Ze zacatku se pouzivala skokovd prenosovd funkce

o Ponéjaké dobé se ukdzalo, Ze s ni 1ze resit pouze linedrn{ problémy
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w ... vektor vah (weight vector)
f ... aktivaéni funkce

O ... préh (bias, threshold)

y ... vystup neuronu
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Backpropagation

e Na pocdtku se neuronovd sit sestavi s ndhodnymi vahami

e Backpropagace (nevim jak je to ¢esky) je algoritmus na tpravu vah v
neuronové siti

e Nejprve vyhodnotime model na vstupu, ke kterému mame spravny vysledek

e Pak spoéitdme odchylku od spravného vysledku

e U linearniho modelu:
o  Postupujeme po patrech neuronové sité od zadu a podle vah spojeni rozdélujeme odchylku a
upravujeme vahy jednotlivych spojent

e JenZe neuronové sité nejsou jednoduché a linedrni, takZe musime pouZit
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https://github.com/pvigier/gradient-descent



https://github.com/pvigier/gradient-descent

Jak zavisi chyba na vaze synapse

5E Tohle je ta “lucerna” ke SGD.

Urcuje smér svahu.
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Dalsi typy neuronovych siti

e Konvoluéni neuronové sité (CNN)
o Aplikuji konvoluéni filtry na obrazek a tim dokdzi efektivné analyzovat obrdzky
e Rekurentni neuronové sité (RNN)
o  Obsahuji cyklické synapse, které jim proptjcuji schopnost kratkodobhé paméti (LSTM, GRU),
dokazi efektivné analyzovat a generovat sekvence
e Autoenkddéry

o  Sklddaji se z encoderu a decoderu, lze s nimi vyvijet lepsi metody komprese



Miuj projekt



Rekurentni neuronové sité
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http://colah.github.io/posts/2015-08-Understanding-LLSTMs/
Rekurentni neuronové sité si pamatuji svoje predchozi stavy a ovliviiuji podle nich
své rozhodnuti.
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http://colah.github.io/posts/2015-08-Understanding-LSTMs/

(Generovani textu

Pouzivé rekurentni neuronové sité ke generovani textu (coz je sekvence)

/ /

Neuronova sit dostdva jako vstup deset pismen a predpovida pristi pismeno
Pouzivd knihovnu keras

Algoritmus generovanf:
o Vezmeme 10 pocdtec¢nich pismen
o  Opakujeme, dokud nemame dost textu:
m  Vygenerujeme pristi pismenko
m  Posledni pismeno z deseti umistime na konec textu
m  Nové pismenko vloZime na zacdtek téch 10 pismen



LSTM

Gradient Vanishing Problem
1997 - Sepp Hochreiter a Jiirgen Schmidhuber (2000 vylepSeno tymem Felixe

Gerse)
e Tt brany (gates) na kontrolu vstupii ze svych predchozich stavi a z nového

vstupu (cell, input gate, output gate, forget gate)
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http://colah.github.io/posts/2015-08-Understanding-LLSTMs/



http://colah.github.io/posts/2015-08-Understanding-LSTMs/

Ukazka

“whom I gave very listle company of confused, but from the lineert acforrenced me with gorror; and be pleased with
the tortures of her protectors to gave most with our imagination was about these were of a prosecting the biter,
whilst the hasden. But to me the same candour, page for me. These vision for my brother. Toon after the structure
of scene, it was endeavoured to recure to his wille not rank up the idea that his discourse will be ever which he jneeed
the motntains, I felt befection. My life had hitherto attended her destruction breati and darkness were the almost
frantic hands which beeace the despair in Gondon, wour son, your kins creatures and that nefelches from a visited my
hopes, we passed his scarce, if b country,man overhund me; and then with the food of man and was stretched on a
wice field for wonder that the procuces ny profitinn of the most having been the andient in his tnrrow a kear which I
had been heard continued. Mf, therefore, I subscribed t”



IA\Python36\neuralnets\text_generate\train.py - Sublime Text 2 (UNREGISTERED)
Find Niew ect Preferences

keras.models sequential
keras .models load_model

keras.layers Dense

keras. layers Dropout

keras. layers Activation

keras.layers LSTM

keras.layers Lambda

keras.callbacks Callback, ModelCheckpoint
keras.utils np_utils

djange.apps apps
config - apps.get_app_config("text_generate")
("successfully loaded modules.™)

config.SEE
n{config.SEED) -- config.SEQUENCE_LEN

apen(config.CORPUS_FILENAME, "rb")

text - f.read().decode()
vocabulary = [""] List(sorted(set{text)))
vocab_len - len{vocabulary)
charZint - {c: n erate(vocabulary)}
intachar - {n: c vocabulary)}

def prepro
data
labels

cnum in rang (text) - config.SEQUENCE_LEN):

inp - text[cnum:cnum+config. SEQUENCE_LEN]
data.append([charzint[char] char inp])
labels.append(char2int[text[cnum+config. SEQUENCE_LEN]])

data - np.reshape(data, (len(data), config.SEQUENCE_LEN, 1))

data - data / float(vocab_len)

data - data[ (data) - len(data)iconfig.BATCH_SIZE)]

labels - labels[ (data) (data) config.BATCH SIZE)]

labels - np_utils.to_categorical(labels, num_classes-vocab_len)
data, labels

("Preprocessing text...")
data, labels - preprocess(text)
("Successfully preprocessed.”™)

config.SEED:
SEED - data[np.random.randint(2, len{data))]
SEED - np.reshape(SEED, (conflg.SEQUENCE_LEN))
SEED = SEED ' float{vocab_len}
SEED - SEED.astype(int)

SEED - np.array([charzint[char] char ir config.SEED])

last_chars = List(SEED)
i in range(text_len-len(SEED)):
x = np.reshape(last_chars, (1, config.SEQUENCE LEN,
x - x.astype(np.float) / float(vocab_len)
predicted - model.predict(x)[e
¢ - np.random.choice(len(predicted), p-predicted)
last_chars.append(c)
1ast_chars.pop(e)
res.append(c)
=*_join([intzchar[i]

Line 40, Column 60

Spaces: 4
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