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model.fit()= ¥ g 3}t

model.fit(x train, y train, batch size)
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generator=
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iter ()

ﬁ (x_batch, y batch)
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fit vs fit_generator
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Simple generator

def generator(x_data, y_data, batch_size):
size = len(x_data)

while True:

idx = np.random.permutation(size)
x_data = x_data[idx]
y_data = y_data[idx]

for 1 in range(size // batch_size):
x_batch = x_data[i*batch_size: (i+1)*batch_size]
y_batch = y_data[i*batch_size: (i+1)*batch_size]

yield x_batch, y_batch

model.fit(generator(x_train, y_train, batch_size), epochs=5,
steps_per_epoch=len(x_train)//batch_size,
validation_data=generator(x_test, y_test, batch_size),
validation_steps=len(x_test)//batch_size)
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keras.utils.Sequence

Sequence
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Subclassing Sequence

class MNISTSequence(Sequence):
def _init (self, x_data, y_data, batch_size):
self.x_data = x_data
self.y data = y_data
self.batch_size = batch_size
self.indices = np.random.permutation(len(x_data))

def __len__(self):
return len(x_data) // batch_size

def __getitem__(self, idx):
batch_idx = self.indices[idx*self.batch_size: (i+1)*self.batch_size]

Xx_batch = self.x_data[batch_idx]

y_batch = self.y_data[batch_idx]

Xx_batch = (x_batch / 255.).reshape(-1, 28, 28, 1)
y_batch = to_categorical(y_batch, 10)

return x_batch, y_batch

def on_epoch_end(self):
self.indices = np.random.permutation(len(x_data))



Multi-processing example

train_generator = MNISTSequence(x_train, y_train, batch_size)
test_generator = MNISTSequence(x_train, y_train, batch_size)

model.compile(optimizer='adam', loss='categorical_crossentropy', metrics=['accuracy'])

model.fit(train_generator, epochs=5, steps_per_epoch=len(train_generator),
validation_data=test_generator, validation_steps=len(test_generator),
max_queue_size=50, workers=4, use_multiprocessing=True)

Multi-processing©] 34 W& A2 ol Y}
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keras.utils.HDF5Matrix

import h5py
from keras.utils import HDF5Matrix

with h5py.File('mnist_train.h5', 'w') as f:
f.create_dataset('image', x_train.shape, dtype='float32"')
f.create_dataset('label', y_train.shape, dtype='float32')
f['image']1[:] = x_train
f['label'][:] = y_train

x_train_h5
y_train_h5

HDF5Matrix('mnist_train.h5', 'image')
HDF5Matrix( 'mnist_train.h5', 'label')

model.compile(optimizer='adam', loss='categorical_crossentropy', metrics=['accuracy'])

model.fit(x_train_h5, y_train_h5, batch_size, epochs=10, shuffle='batch')

File I/0%} 4 2=8 4502 § ¢
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tf.data.Dataset

train_dataset
train_dataset

tf.data.Dataset.from_tensor_slices((x_train, y_train))
train_dataset.shuffle(buffer_size=1024).batch(batch_size)

test_dataset
test_dataset

tf.data.Dataset.from_tensor_slices((x_test, y_test))
test_dataset.batch(batch_size)

model.compile(optimizer='adam', loss='categorical_crossentropy', metrics=['accuracy'])
model.fit(train_dataset, batch_size=batch_size, epochs=5, validation_data=test_dataset)

1—'
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Custom Layer

from keras import backend as K
from keras.layers import Layer

class MylLayer(Layer):

def __init_ (self, output_dim, **kwargs):
self.output_dim = output_dim
super(MyLayer, self).__init__(**kwargs)

def build(self, input_shape):

self.kernel = self.add_weight(name="'kernel',
shape=(input_shape[1], self.output_dim),
initializer='uniform',
trainable=True)

super(MyLayer, self).build(input_shape)

def call(self, x):
return K.dot(x, self.kernel)

def compute_output_shape(self, input_shape):
return (input_shape[0], self.output_dim)

build(), call(), compute_output_shape()<
T3 FoloF et
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Lambda Layer

import keras.backend as K

def interpolate(a, b, alpha=.5):
return a * alpha + b * (1 - alpha)

el

x2 e

out = Lambda(lambda x: interpolate(x[0], x[1]),
name='1interpolate')([x1, x2])

tensorZ o} tensors Y= I-E JolFr}
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import tensorflow as tf

def preprocess_signal(x, n_fft, max_val=l.):
normalized = x / max_val
stft = tf.signal.stft(x, n_fft, n_fft // 4)
return stft

out = Lambda(lambda x: preprocess_signal(x, 2048),
name='preprocess_signal')(before)

Tensorflows] & 7|52
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Custom Model

from keras.layers import *
from keras.models import Model

class SimpleMLP(Model):

def __init__(self, use_bn=False, use_dp=False, num_classes=10):
super(SimpleMLP, self).__init__(name='mlp"')
self.use_bn = use_bn
self.use_dp = use_dp
self.num_classes = num_classes

self.densel = Dense(32, activation='relu')
self.dense2 = Dense(num_classes, activation='softmax')
if self.use_dp:
self.dp = Dropout(0.5)
if self.use_bn:
self.bn = BatchNormalization(axis=-1)

def call(self, inputs):
x = self.densel(inputs)
if self.use_dp:
x = self.dp(x)
if self.use_bn:
x = self.bn(x)
return self.dense2(x)

model = SimpleMLP( )

model.compile(...)
model. fit(...)

Keras Model-- subclassing

call() 48 F+d 3t
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X = Input(shape=input_shape)

enc = Model(x, enc_out, name='encoder')

z = Input(shape=enc.output_shape)

dec = Model(z, dec_out, name='decoder"')

autoencoder = Model(x, dec(enc(x)), name='autoencoder')

sub-model-S 733 F o] 9ZA3HA
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LossY Metrick
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000
import keras.backend as K

def mean_pred(y_true, y_pred):
return K.mean(y_pred)

model.compile(optimizer="'rmsprop',

loss="'binary_crossentropy',
metrics=["'accuracy', mean_pred])

(y_true, y_pred) € Q1A= @¥oH @At}
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import keras.backend as K
import math

def psnr(max_value):
a=1. / math.log(10.0)

def get_psnr_val(y_true, y_pred):
mse = K.mean(K.square(y_true - y_pred), axis=-1)
return 20.*a * K.log(max_value) - 10.*a * K.log(mse)

return get_psnr_val

Nested function< o] &3t}
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Training Iteration

Callbacks
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Callback example
fit()ol callbacks ¥4<& 54 gt

from keras.callbacks import ModelCheckpoint, TensorBoard

model.compile(optimizer='adam', loss='categorical_crossentropy',
metrics=["'accuracy'])

callbacks = [
ModelCheckpoint( 'model.h5', monitor='val_loss', period=5),
TensorBoard(log_dir="'./logs', histogram_freqg=1),
]
model.fit(x_train, y_train, batch_size, epochs=10,
validation_data=(x_test, y_test),
callbacks=callbacks)

uok Callback 5 ¥ 2.3 7]50] §loW?



Custom Callback

from keras.callbacks import Callback, LambdaCallback
class MyCallback(Callback):
def on_batch_begin(epoch, logs):
de%.énvbatch end(epoch, logs):
de%.énfepochfbegin(epoch, logs):
de%.énfepochfend(epoch, logs):
de%.énftrainfbegin(logs):

def on_train_end(logs):

my_callback MyCallback( )

my_callback LambdaCallback(on_epoch_end=

lambda epoch, logs: eval_model(epochs))

6719 callback ¥+5&
A3 2A FEAFHE ok
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200
for epoch in range(num_epoch):

for step, (x_batch, y_batch) in enumerate(x_train, y_train):
generated = generator.predict(x_train)
d_loss_fake = d_trainer.train_on_batch(generated, fake_label)

d_loss_real d_trainer.train_on_batch(y_batch, valid_label)
d _loss = .5 * d_loss_fake + .5 * d_loss_real

g_loss = g_trainer.train_on_batch(generated, valid_label)

print('d_loss: {} - g_loss: {}'.format(d_loss, g_loss))

fit)= AH8-31HA] &1
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tf.GradientTapeE 2%}
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LN N
optimizer = keras.optimizers.Adam(1lr=1r)
loss = keras.loss.SparseCategoricalCrossentropy()

for epoch in range(num_epoch):

for step, (x_batch, y_batch) in enumerate(train_dataset):

with tf.GradientTape() as tape:
logits = model(x_batch)
loss_val = loss(y_batch, logits)

grads = tape.gradient(loss_val, model.trainable_weights)

optimizer.apply_gradients(grads, model.trainable_weights)
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from keras.utils import multi_gpu_model

single_model = model
multi_model = multi_gpu_model(model, gpus=4)

multi_model.compile(optimizer="'adam', loss='mse')

multi_model.fit(x_train, y_train, batch_size, epochs=10,
validation_data=(x_test, y_test))

single_model.save( ‘model.h5")

e ¥4 stz Hdo) s
multi_gpu_model()& 24 @t}
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Keras to ONNX
onnxmltools o) B & & AI&-3hd @t

import onnxmltools
from keras.models import load_model

'model.h5'
‘model.onnx'

input_keras_model
output_onnx_model

keras_model = load_model(input_keras_model)
onnx_model = onnxmltools.convert_keras(model)
onnxmltools.utils.save_model(onnx_model, output_onnx_model)

E 2] ONNX to Kerast E7}%5 33
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Convert for iOS
coremltools &+ ol # 2 E &t

Core ML Tools
- pCEmE =

000

import coremltools
from keras.models import load_model

output_labels = [...]

your_model = coremltools.converters.keras.convert('your_model.h5',
input_names=['image'],
output_names=['output'],
class_labels=output_labels,
image_input_names='image')

your_model.save( 'model.mlmodel")



Convert for Android
TensorflowE 73 Wt}

import tensorflow as tf

model.compile(optimizer="'sgd', loss='mean_squared_error')
model.fit(x, y, epochs=50)

converter = tf.lite.TFLiteConverter.from_keras_model(model)
tflite_model = converter.convert()

with open('model.tflite', 'wb') as f:
f.write(tflite_model)

TFLiteE AH&-314 ¢ A st
Android, i0S 25 ¥i3lo] AthH
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‘ } R Interface to Keras

ﬂ Keras.NET Keras.NET

DeepLearning4] Keras import
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frugally-deep

frugally-deep: Keras to C++
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AutoKeras
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