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[1naH Ha cerogHa

Keras. YTto n nouemy?
Kak ncnonb3oBaTtb Keras

PacnpepneneHHble BblYUCNEHNSA
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[lpakTuKa: HempoceTb Ha Keras
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Keras API
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Keras API

TensorFlow / CNTK / MXNet/ Theano / ...

cPu | cPU | TPU_
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Keras kak APl ona Tensorflow

1. Mopynb tensorflow.keras (tf.keras)

2. YacTtb Tensorflow core c Bepcumn 1.4

3. Keras API
4. OnTummnsauma nopg Tensorflow TensorFlow

5. NIHuTerpauus ¢ dndamm Tensorflow:
=1 B
-Estimator API

-Eager Execution, /1 Tak ganee.
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OcobeHHOoCcTU Keras
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dokyc Ha User Experience

LLInpokoe pacnpocTpaHeHne 1 research community

MynbTn-63kaHg, MynbTUNNaTOOPMEHHOCTb

CpaBHUTENBHO Nerkas BO3MO>XKHOCTb Aensiosa Mogenemn

Omntpun Mysanesckui, npenogaBaTesib

IS\




icnonb3oBaHue B MHOYCTPUU

NETFLIX UBER Google

"‘ instacart g'éHUAWEI

<A NVIDIA.

(1) Square @ Expedia  ./. Zocdoc yel p.’k
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Ctatuctuka no ctaptanam (HackerNews)

Tensor Flow Keras Scikit-Learn Caffe PyTorch MXNet
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CTtatucTtuka no nccneposaHnam (arXiv)
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Keras npegnaraeTt nocnenoBatenbHble U npocTble API, ceoauTt
K MUHAMYMY KONMYECTBO OENCTBUN NMONb30BaTENS U
obecrneumBaeT YETKYIO N OENCTBEHHYO OOpaTHYHO CBA3b C
NoJSIb30BaTENIEM.

9710 genaet Keras npocTtbiM 1 3O PEKTUBHLIM B
ncnosis3oBaHnn. Mo>xHoO BbICTPO NUcaTb anropUTMbI U
MOAENN.

[lpocTOoTa B UCMONb30BaHNM HE CBOOUTCH K MEHbLUEMY
DyHKUMOHANY N CHMXXEHNIO TMMOBKOCTN. DTO AOCTUraeTCH
NCNoNb30BaHNEM HU3KOYPOBHEBLIX deep learning

dpenmBopkoB (tensorflow, theano).
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MultiBackend/MultiPlatform

1. BoamoxkHocTb paspaboTkn Ha Python n R noa Unix, OSx u
Windows cucTtembl.

2. Kop coBmecTtum ¢ Tensorflow, Theano, CNTK, MXnet, PlaidML

3. BO3MO>XHOCTb nCNoNb30BaHUA C Pa3INYHbIMU

npoueccopHbiMu apxutektypamun: CPU, GPU, TPU

1 Omntpun Mysanesckui, npenogaBaTesib
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Production
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. TF-serving

Browser ¢ BoamoxxHocTbtio GPU akcenepauun (WebKeras, Keras.js)

Android (TF, TF Lite) / lphone (Core ML)

Raspberry Pi
JVM
AR apps: Keras + TF + CoreML + ARKkit

Omntpun Mysanesckui, npenogaBaTesib
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[1naH Ha cerogHa
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Keras. YTo 1 nouemy?
Kak ncnonbsosatb Keras
PacnpepneneHHble BblYUCNEHNSA

[lpakTuKa: HempoceTb Ha Keras
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Ctunn API

1. Sequential Model:
-MpocCTOoTa
-0Nn8 single input, single output
-nokpbiBaeT go 70% 3apauv

2. POyHkuymoHanbHoe API:
-6/104HbIN CTUb HANNCaHUS
-multi input, multi output
-nokpbIBaeT o 95% 3apnav

3. Model Subclassing:

-MakKcumasnbHaga rmbKocTb NCMOJSIb30BaHNSA

2 Omntpun Mysanesckui, npenogaBaTesib
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Sequential AP|
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import keras
from keras import layers

model = keras.Sequential()
model.add(layers.Dense(20,
model.add(layers.Dense(20,
model.add(layers.Dense(10,

model.fit(x, y, epochs=10,

Omntpun Mysanesckui, npenogaBaTesib

activation='relu', input_shape=(10,)))
activation='relu'))
activation='softmax"'))

batch _size=32)
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DOyHKUMoHanbHbIN AP

import keras
from keras import layers

inputs = keras.Input(shape=(10,))

x = layers.Dense(20, activation='relu')(x)

x = layers.Dense(20, activation='relu')(x)

outputs = layers.Dense(10, activation='softmax"') (x)

model = keras.Model(inputs, outputs)
model.fit(x, y, epochs=10, batch_size=32)
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Model Subclassing

import keras
from keras import layers

class MyModel(keras.Model):

def __init__(self):
super(MyModel, self).__init_ ()
self.densel
self.dense2
self.dense3

layers.Dense(20, activation='relu')

layers.Dense(20, activation='relu')

layers.Dense(10, activation="'softmax"')

def call(self, inputs):
x = self.densel(x)
x = self.dense2(x)
return self.dense3(x)

model = MyModel()
model.fit(x, y, epochs=10, batch_size=32)
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Video Detection

2  Omutpuin Mysanesckuii, npenogasartesib
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Concat
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answer word
as one-hot vector

LSTM

T

TimeDistributed [ InceptionV3 ]

Embedding

T

video
as 5D tensor
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keras
keras layers
keras.applications InceptionV3

video = keras.Input(shape=(None, 150, 150, 3), name='video')
cnn = InceptionV3(weights="imagenet', include_top=False, pooling="'avg')

cnn.trainable = False
frame_features - layers.TimeDistributed(cnn)(video)
video_vector - layers.LSTM(256) (frame_features)

question = keras.Input(shape=(None,), dtype='int32', name-='question')
embedded_words - layers.Embedding(input_voc_size, 256)(question)
question_vector - layers.LSTM(128) (embedded_words)

x = layers.concatenate([video_vector, question_vector])
x = layers.Dense(128, activation-tf.nn.relu)(x)
predictions = layers.Dense(output_voc_size, activation='softmax', name='predictions')(x)

model - keras.models.Model([video, question], predictions)
model.compile(optimizer=tf.AdamOptimizer(), loss=keras.losses.categorical_crossentropy)
model.fit_generator(data_generator, steps_per_epoch=1000, epochs=100)

Omntpun Mysanesckui, npenogaBaTesib




[1naH Ha cerogHa
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Keras. YTo 1 nouemy?
Kak ncnonb3oBaTtb Keras
PacnpeaneneHHble BblMMCIIEHUSA

[lpakTuKa: HempoceTb Ha Keras
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PacnpeneneHHble BbIMUCIEHUA

1. Estimator API (TF)
2. Horovod
3. Elephas (Spark)
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GPU

CPU
Mean [Z 1
f j N e N
L GPU1 GPU2
(Update tensorflow =5 tf
keras.applications Xception
Y . gradients gradients keras.utils multi_gpu_model
(Varlables) r tf.device('/cpu:0'):
h g model = Xception(weights=None, input_shape=(height,width,3), classes=num_classes)
k—< m m parallel_model - multi_gpu_model(model, gpus-8)
parallel_model.compile(loss="'categorical_crossentropy', optimizer="'rmsprop"')
model model
q parallel_model.fit(x,y, epochs=20, batch_size=256)
EE—— E——
e ( EEE———
— ——
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TPU

oS
tensorflow tf

TPU_WORKER = 'grpc://' + os.environ['COLAB_TPU_ADDR']
tf.logging.set_verbosity(tf.logging.INFO0)

00000 ﬁ"; tpu_model - tf.contrib.tpu.keras_to_tpu_model(
Lt training_model,
strategy-=tf.contrib.tpu.TPUDistributionStrategy(

86666 2= tf.contrib.cluster_resolver.TPUClusterResolver(TPU_WORKER)))

history - tpu_model.fit(x_train, y_train,

epochs=20,

batch_size=128 * 8,

validation_split=0.2)
tpu_model.save_weights('./tpu_model.h5', overwrite=True)
tpu_model.evaluate(x_test, y_test, batch_size=128 * 8)
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Keras. YTo 1 nouemy?
Kak ncrnonb3oBartb Keras
PacnpepneneHHble BblYUCNEHNSA

NpakTuka: HempoceTb Ha Keras
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