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| NTRODUCTI ON

CNN LSTM(RNN)
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Data- preprocessing

¥FGoo0gle AR E K ££—Speech Commands Dataset Q- oo
NZ30BAEEREE - SEFEBLK2300~2400EREwa vELE -

rem_len = L - len(wav)
Embedding silence_part = np.random.randint(-18@,16e,1688e).astype(np.float32) / np.iinfo(np.int16).max
j = np.random.randint(e, rem_len)

Egﬁywav Ké‘ ’ jﬁﬂ%?% 2 T @ [DI1I .02‘ . gg] silence_part_left = silence_part[8:j]

silence_part_right = silence_part[j:rem_len]

ﬁﬁarray E/\JEEEE:EEE I wav = np.concatenate([silence_part_left, wav, silence_part_right])
(Embedding)

Spectrogeas of 00001443 nahash 2 wav
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FShort-time Fourier Transform(STFT)
Ky R AR (spectrogram)

de; Japply_tr‘a:inTtsst_spht(sel‘F, testhize, r‘andc.lm_state):
self.df_train, self.df_test = tram_test_spht(izgigwic,zeﬂestisiZe, ' ‘ H%%f}ﬂ]}j\ 5 2 3 E@ttﬁﬂl%fﬁ%#ﬁﬁ)%,

random_state=random_state) - . . . .
training ~ validation ftesting =35

# I
def apply_train_val_split(self, val_size, random_state):
self.df_train, self.df_val = train_test_split(self.df_train,
test_size=val_size,
random_state=random_state)




from tensorflow.keras.models import Model
M O d e I I CN N from tensorflow.keras.layers import Input, Dense, Dropout, Flatten, Conv2D, MaxPooling2D, BatchWormalization
def deep_cnn(features_shape, num_classes, act="relu'):

x = Input(name="inputs’, shape=features shape, dtype='float32')
y=x

# Block 1
= ConvaD(32, (3, 3), activation-act, padding='same', strides=1, name='blockl_conv', input_shape=features_shape)(y)
= MaxPooling2D((3, 3), strides=(2,2), padding='same', name='blockl_pool")(y)

A p— =1 N = = BatchNormalization(name="blockl_norm')(y)
BE=E5EE - —EEXMEE -
N # Block 2
ﬂE}EqZ,:I &ﬁﬁﬂﬁlﬂz_ $?§I}=I = Conv2D(32, (3, 3), activation=act, padding='same’, strides=1, name='block2 conv')(y)
= MaxPooling2D((3, 3), strides=(2,2), padding='same', name='block2_pool')(y)
= BatchNormalization(name="blockZ_norm')(y)

# Block 3
= ConvaD(32, (3, 3), activation=act, padding='same', strides=1, name='block3 conv')(y)
= MaxPooling2D((3, 3), strides=(2,2), padding='same', name='block3_pool')(y)
= BatchNormalization(name="block3_norm')(y)

Training epoch = 15 )

# Flatten

y = Flatten(name="flatten’)(y)

# Dense Layer

y = Dense(64, activation=act, name='dense')(y)
y = BatchNormalization(name="dense_norm')(y)
y = Dropout(@.2, name="dropout')(y)

nodel = deep cnn(INPUT SHAPE, NUM CLASSES)

model.compilejoptinizer="Adam' § loss="categorical crossentropy’, metrics=['acc'])

# Predictions
y = Dense(num_classes name="pred" ) (y)

callbacks = [EarlyStopping(monitor='val_acc’, patience=4, verbose=1, mode="max')] # Print network summary
Model(inputs=x, outputs=y).summary()

turn Model(inputs=x, outputs=
steps_per_epoch=int(np.ceil(len(dsGen.df_train return Hodel(inputs=x, outputs-y)

epochs=EPOCHS,

verbose=1,

callbacks=callbacks,
validation_data=dsGen.generator(BATCH, mode="val'),

validation_steps:int(np.ceil(len(dsGen.d'F_\ﬂaI);’BATCH)}j:| Python / KeraS

history = model.fit_generator(generator=dsGen.gensrator(BATCH, mode='tr*air');-




Parameters tuning

* batch size : 32
e Activation :sigmoid
e Optimizer :adam

EXPERIMENT Accuracy = 77.8%
1 »> uracy = 77.8%

e batch size :32
e Activation : softmax
e Optimizer : adagrad

EXPERIMENT $> Accuracy = 92.0%
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Parameters tuning

Training history Training history
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Parameters tuning

* batch size : 32
e Activation :sigmoid
e Optimizer :adagrad

EXPERIMENT

5 »> Accuracy =92.7%

e batch size : 64

e Activation :sigmoid
e Optimizer :adagrad

EXPERIMENT

5 »> Accuracy =925%
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Model 2

Training epoch = 15

LSTM

model = Sequential()
model.add(LSTM(12
model.add(Dense(

activation="sigmoid'))

from tensorflow.keras.models import Sequential
from tensorflow.keras.layers import Dense, Activation
from tensorflow.keras.layers import LSTM

t dropout=8.2))

model. compile

optimizer="adam’

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

G\ aa

Python / Keras

S

—
w ?

callbacks = [EarlyStopping(monitor='val_accuracy', patience=4, wverbose=1, mode="max"')]
history = medel.fit generator(generator=dsGen.generator(BATCH, mode='train'),

steps _per epoch=int(np.ceil({len(dsGen.df train)/BATCH)),
epochs=EPOCHS,
verbose=1,
callbacks=callbacks,
validation data=dsGen.generator(BATCH, mode='val'),
validation steps=int{np.ceil(len(dsGen.df val)/BATCH)))



Parameters tuning

* batch size : 32
e Activation :sigmoid
e Optimizer :adam

EXPERIMENT AccUracy = 66.79%
7 »> u y =66.7%

e batch size : 64
e Activation :softmax
e Optimizer : rmsprop

EXPER8IMENT »> Accuracy =33.3%
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CONCLUSION

AR FACNN KLSTM miEFEE B EAE
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THANKS!
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