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What @ F#8 < i 538

Where : & if + 2 6 % i 334

Who @ 84 @& 4 & F

When : & 4 & (7% pF

Why : & B & 4 & 2|87 i 538 4

How : CNN #=3)
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® X4 it (Convolutional Neural Network, CNN )
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® X3 A& (Convolution Layer)
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® it & (Pooling Layer)
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® ik (Fully Connected Layer)
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32x32 Image

gtk R AL SR TR Rk 32732 5 64%64 -
def resize(img):
numberofImage = img.shape[8]
new_array = np.zeros((numberofImage,64,64,1))
for 1 in range(numberofImage) :
new_array[i] = tf.image.resize(img[i], (64,64))
return new_array
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# > & e CNN #3440 ™ B #77 - 22 = CNN #-3) #7 % 3] 5 T Sequential ;
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model = Sequential()

model.add(Conv2D(filters = 128, kernel_size = (4,4), padding = "Same”, activation = "relu”, input_shape = (64,64,1)))
model.add(MaxPool2D(pool_size = (2,2)))

model.add(Conv2D(filters = 64, kernel_size = (4,4), padding = "Same", activation = "relu" ))
model.add(MaxPool2D(pool_size = (2,2)))

model.add(Conv2D(filters = 32, kernel_size = (4,4), padding = "Same", activation = "relu" ))

model.add(MaxPool2D(pool_size = (2,2)))

"Same", activation

model.add(Conv2D(filters = 16, kernel_size = (4,4), padding "relu" })
model.add(MaxPool2D(pool_size = (2,2)))

model.add(Flatten())

model.add(Dense(units = 512, activation = "relu”))

model.add(Dropout(0.6))

model.add(Dense(units = NumberofClass, activation = "softmax"))

2 t6 0 AR 3 E® Trmsprop, 175 HAIR M E o doT BT o

model.compile(optimizer = “adam", loss = "categorical_crossentropy", metrics = ["accuracy"])
s ﬂ\liﬂi“?ﬁ fi#iﬁ”’\ )% 512 ' Hc s 10 Bgor e B o

hist = model.fit(x_train_resized, y_train, batch_size = 512,
epochs = 18, validation_data = (x_val_resized, y_val))
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Epoch 1/10
170/170 [ ] - 1575s 9s/step - loss: 2.5515 - accuracy: 0.3184 - val _loss: 0.4649 - val_accuracy: 0.8544
Epoch 2/10
170/170 [ ] - 1579s 9s/step - loss: ©.3907 - accuracy: ©.8849 - val_loss: ©.3270 - val_accuracy: 0.9098
Epoch 3/10
170/170 [ ] - 1582s 9s/step - loss: ©.1815 - accuracy: 0.9460 - val_loss: 0.2047 - val_accuracy: ©.9395
Epoch 4/10
170/170 [ ] - 1589s 9s/step - loss: ©.1196 - accuracy: 0.9645 - val _loss: ©.1973 - val_accuracy: ©.9451
Epoch 5/10
170/170 [ ] - 1585s 9s/step - loss: ©.0854 - accuracy: 0.9743 - val _loss: 0.2458 - val_accuracy: ©.9499
Epoch 6/10
170/170 [ ] - 1586s 9s/step - loss: 0.0607 - accuracy: 0.9817 - val_loss: ©.1938 - val_accuracy: 0.9546
Epoch 7/10
170/170 [ ] - 1593s 9s/step - loss: ©.0500 - accuracy: 0.9848 - val loss: ©.2271 - val_accuracy: ©0.9524
Epoch 8/10
170/170 [ ] - 1591s 9s/step - loss: ©.0479 - accuracy: ©.9855 - val loss: ©0.1803 - val_accuracy: 0.9601
Epoch 9/10
170/170 [ ] - 1598s 9s/step - loss: ©.0338 - accuracy: ©.9889 - val loss: ©.1871 - val_accuracy: ©.9658
Epoch 10/10

170/170 [ 1606s 9s/step - loss: ©.0299 - accuracy: ©.9901 - val loss: ©.2350 - val accuracy: ©.9615
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Epoch 1/10

170/170 [ ] - 1507s 9s/step - loss: 2.7626 - accuracy: ©.2586 - val_loss: ©.7138 - val_accuracy: 0.
Epoch 2/10

170/170 [ ] - 1497s 9s/step - loss: ©.6114 - accuracy: 0.8179 - val loss: ©.2492 - val accuracy: 0.
Epoch 3/10

170/170 [ ] - 1475s 9s/step - loss: ©.2336 - accuracy: ©.9326 - val loss: ©.1531 - val accuracy: ©
Epoch 4/10

170/170 [ ] - 1478s 9s/step - loss: ©.1228 - accuracy: 0.9636 - val loss: ©.1528 - val accuracy: ©.
Epoch 5/10

170/170 [ ] - 1471s 9s/step - loss: 0.0864 - accuracy: ©.9735 - val_loss: ©.0971 - val accuracy: ©.
Epoch 6/10

170/170 [ ] - 1467s 9s/step - loss: 0.0658 - accuracy: ©.9802 - val_loss: ©.1359 - val_accuracy: ©
Epoch 7/10

170/170 [ ] - 1476s 9s/step - loss: 0.0514 - accuracy: ©.9842 - val_loss: ©.1251 - val_accuracy: ©.
Epoch 8/10

170/170 [ ] - 1471s 9s/step - loss: 0.0403 - accuracy: ©0.9872 - val_loss: ©.1116 - val_accuracy: 0.
Epoch 9/10

170/170 [ ] - 1467s 9s/step - loss: 0.0342 - accuracy: ©0.9890 - val loss: ©.1192 - val accuracy: 0.
Epoch 10/10

170/170 [ 1464s 9s/step - loss: ©.0289 - accuracy: 0.9906 - val loss: 0.1865 - val accuracy:

7776
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Epoch 1/10
176/170 [ ] - 1507s 9s/step - loss: 2.5748 - accuracy: 0.3123 - val_loss: ©.5229 - val_accuracy: ©.8408
Epoch 2/10
176/170 [ ] - 1476s 9s/step - loss: 0.4925 - accuracy: 0.8529 - val_loss: ©.2557 - val_accuracy: ©.9254
Epoch 3/10
176/170 [ ] - 1476s 9s/step - loss: ©.1922 - accuracy: 0.9448 - val_loss: ©.1429 - val_accuracy: ©.9551
Epoch 4/10
176/170 [ ] - 1472s 9s/step - loss: ©0.1027 - accuracy: ©0.9698 - val_loss: 0.1315 - val_accuracy: ©.9685
Epoch 5/10
176/170 [ ] - 1470s 9s/step - loss: 0.8670 - accuracy: 0.9796 - val_loss: ©.1518 - val_accuracy: ©.9692
Epoch 6/10
170/170 [ ] - 1477s 9s/step - loss: ©.0513 - accuracy: ©0.9842 - val_loss: 0.1141 - val_accuracy: 0.9719
Epoch 7/10
176/170 [ ] - 1492s 9s/step - loss: ©.8393 - accuracy: ©.9875 - val_loss: ©.2027 - val_accuracy: ©.9605
Epoch 8/10
170/170 [ ] - 1487s 9s/step - loss: 0.0299 - accuracy: 0.9905 - val_loss: ©0.1735 - val_accuracy: 0.9687
Epoch 9/10
176/170 [ ] - 1483s 9s/step - loss: 0.0268 - accuracy: ©0.9911 - val_loss: ©.1097 - val_accuracy: ©.9755
Epoch 19/10
176/170 [ 1463s 9s/step - loss: 0.0233 - accuracy: 0.9929 - val_loss: ©.1158 - val_accuracy: ©.9728
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