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>>> modell = models.Sequential()

%ziell.add(Iayers.ConvZD(32,(3,3),activationz'relu',input_shape=(28,28,1)))
>>> modell.add(layers.MaxPooling2D((2,2)))

>>> modell.add(layers.Conv2D(64,(3,3),activation="relu"))

>>> modell.add(layers.MaxPooling2D((2,2)))

>>>
modell.add(layers.Conv2D(32,(3,3),activation="relu’,input_shape=(28,28,1)))
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>>> modell.summary()

Model: "sequential_3"

Layer (type) Output Shape Param #

conv2d_4 (Conv2D) (None, 26, 26, 32) 320

max_pooling2d_4 (MaxPooling2 (None, 13, 13, 32) 0

conv2d_5 (Conv2D) (None, 11, 11, 64) 18496
max_pooling2d_5 (MaxPooling2 (None, 5, 5, 64) 0
conv2d_6 (Conv2D) (None, 3, 3, 32) 18464

Total params: 37,280
Trainable params: 37,280

Non-trainable params: 0
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>>> modell.add(layers.Flatten())
>>> modell.add(layers.Dense(64,activation="relu"))
>>> modell.add(layers.Dense(10,activation="'softmax’))
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>>> modell.summary()

Model: "sequential_3"

—a—JI)lxy N — T DRI

conv2d_4 (Conv2D) (None, 26, 26, 32) 320

max_pooling2d_4 (MaxPooling2 (None, 13, 13, 32) 0

conv2d 5 (Conv2D) (None, 11, 11, 64) 18496
max_pooling2d_5 (MaxPooling2 (None, 5, 5, 64) 0
conv2d_6 (Conv2D) (None, 3, 3, 32) 18464
flatten_1 (Flatten) (None, 288) 0
dense_1 (Dense) (None, 64) 18496
dense_2 (Dense) (None, 10) 650

Total params: 56,426
Trainable params: 56,426

Non-trainable params: 0




(train_images,train_labels), (test images,test labels)=mnist.load data()

train_images=train_images.reshape((60008,28,28,1))
train_images=train_images.astype( float32")/ 255

test images=test images.reshape((10008,28,28,1))
test images=test images.astype( float32')/255

train_images = to categorical(train_ labels)
test images = to categorical(test labels)

model . compile{optimizer = 'rmsprop’,loss="c
model . fit(train images,train_labels,epochs=
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>>>test loss,test acc=model.evaluate(test images.test label
s)

>>>test acc
0.993199999999997
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>>> model_no_max_pool = models.Sequential()

>>> model_no_max_pool.add(layers.Conv2D(32,(3,3),activation="relu’,input_shape=(28,28,1)))
>>> model_no_max_pool.add(layers.Conv2D(64,(3,3),activation="relu"))

>>> model_no_max_pool.add(layers.Conv2D(64,(3,3),activation="relu"))

>>> model_no_max_pool.summary()

Model: "sequential_1"

Layer (type) Output Shape Param #

omzo1maD oz w0
conv2d_2 (Conv2D) (None, 24, 24, 64) 18496

conv2d_3 (Conv2D) (None, 22, 22, 64) 36928

Total params: 55,744
Trainable params: 55,744

Non-trainable params: 0




b 12 B ARETS— 1 v 7 E

- EHHEOEERBEOFEICERL 40

-3 DHDED3IX3TA Y RIIZEFNTWBDIEFRIDTXTD
IEEDH, CNNIZL > T Eéﬂ%ﬁ»mwmww? T =]
DAAD DT IFMRRE LTIEFIC/NSWHDD, RFZpHES
NAH1=-00DFE(C 1T+% A BE 4

BIRINREE~ Y 7HFEBITAKE L
—SERPNEE Ty TOH v T IL—D2T22 %22 X 64=309701F

24 AMB121C L, B L& =, 1580 D /T X — &R Z7




b 12 B ARETS— 1 v 7 E

EY BT
X7y oo
—IBDOIR &R BEFE~ Y 70RO % F ST

=BT DAEAABRDFARLZ VAV T ZFRLICKELTSHI L
T, ZRI7ANVXEEZHHET 5 &

WIZHFEHET— Y >~ ' (average pooling) & W5 FEH H S




