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IPython.display as display
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from PIL import

In [1]:
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import tensorflow as tf

from tensorflow.examples.tutorials.mnist import input_data
mnist = input_data.read_data_sets("./mnist/data/", one_hot=True)

Extracting ./mnist/data/train-images—idx3-ubyte.gz
Extracting ./mnist/data/train-labels-idx1-ubyte.gz
Extracting ./mnist/data/t10k-images—idx3-ubyte.gz
Extracting ./mnist/data/t10k-labels-idx1-ubyte.gz
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Placeholder



In [19]: X = tf.placeholder(tf.float3?

, [None, 784])
= tf.placeholder(tf.float32

, [None, 10])

O L{u x| 2| of5H

. O|O|X|Z SILIM SH&AI7| ZU BTt O3] 2 $HAHIO| St Al7| = 20| k7t Eit
. e n|malet 52 AEE M50 edoe ek oz Ho|HE Mt 37|z &
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MAako|
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256(SEM 2= &)
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DROPOUT HE&

« tf.nn.dropout(Layer, H| &)



In [20]: keep_prob = tf.placeholder(tf.float32)

W1 = tf.Variable(tf.random_normal ([784, 256], stddev=0.01))
L1 = tf.nn.relu(tf.matmul (X, W1))
L1 = tf.nn.dropout (L1, keep_prob) # dropout

W2 = tf.Variable(tf.random_normal([256, 256], stddev=0.01))
L2 = tf.nn.relu(tf.matmul (L1, W2))
L2 = tf.nn.dropout (L2, keep_prob) # H9 F&£/= 0.88) 0/12 (854 o5 HE=S 80%5F 0/Z)

W3 = tf.Variable(tf.random_normal([256, 10], stddev=0.01))
model = tf.matmul (L2, W3)

print(W3)
print(model)

<tf.Variable 'Variable_6:0' shape=(256, 10) dtype=float32_ref>
Tensor ("MatMul_5:0", shape=(?, 10), dtype=float32)

In [21]: | # o/d HI& : cost = tF.reduce_mean(tf.nn.softmax_cross_entropy with_logits(logits=mode!. labels=Y))
cost = tf.reduce_mean(tf.nn.softmax_cross_entropy_with_logits_v2(logits=model,
labels=Y))
optimizer = tf.train.AdamOptimizer (0.001).minimize(cost)

Ml 88 B =0t

In [22]: init = tf.global_variables_initializer()
sess = tf.Session()
sess.run(init)

HHX] AtO]= X8



In [23]: batch_size = 100
total_batch = int(mnist.train.num_examples / batch_size)
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In [24]: | # MVIST GIOIE HAE St&5olE &= 158 BH=E
# Sl LI0IEH AHE & HIFE &5 2= 0/Z = (epoch)2} EHCF.
for epoch in range(15):

total_cost = 0

for i in range(total_batch):

# T AFOI/ZXEBHE HIOIE It L7/

batch_xs, batch_ys = mnist.train.next_batch(batch_size)

# &gt - batch xs, £ - batch_ys

# EHESIE £ =, =LHNZE A5

_, cost_val = sess.run([optimizer, cost],

feed_dict={X:batch_xs, Y:batch_ys,

keep_prob:0.8})

#Z =4 JL
total_cost = total_cost + cost_val

print("Epoch : ", "%4d" %(epoch + 1),
'H? Cost = ', "{:.3f}".format(total_cost/total_batch))

print("E&3 2A21")

Epoch : 1 B Cost = 0.425
Epoch : 2 B Cost = 0.161
Epoch : 3 EZ Cost = 0.116
Epoch : 4 B3R Cost = 0.088
Epoch : 5 @+« Cost 0.072
Epoch : 6 o Cost 0.060
Epoch : 7 Bz Cost = 0.052
Epoch : 8 Bt Cost = 0.045
Epoch : 9 H Cost = 0.039
Epoch : 10 = Cost = 0.035
Epoch : 11 = Cost = 0.035
Epoch : 12 & Cost 0.031
Epoch : 13 E+ Cost 0.029
Epoch : 14 < Cost = 0.028
Epoch : 15 B Cost = 0.026
Z &G 22|



In [25]:

In [26]:

Out [26]:

In [29]:

is_correct = tf.equal(tf.argmax(model, 1), tf.argmax(Y, 1))
is_correct

accuracy = tf.reduce_mean(tf.cast(is_correct, tf.float32))
print('&&% ' sess.run(accuracy,
feed_dict = {X:mnist.test.images,
Y:mnist.test.labels,
keep_prob: 0.8}))

MBS SoFE VU R T QU H (EEOLR)

Ch2 2pEE WX Wy
o HiX| Ht3H(Batch Normalization) : 2t gt B X| Gl Sh& & SHA
« tf.nn.batch_normalization
« tf.layers.batch_normalization

labels = sess.run(model,
feed_dict = {X:mnist.test.images,
Y:mnist.test.labels,
keep_prob: 0.8})
labels.shape

(10000, 10)

import matplotlib.pyplot as plt
import numpy as np
# Wmatplot!ib inline # Z2.



In [30]:

fig=plt.figure()

for i in range(10):
subplot = fig.add_subplot(2,5, i+1)

# 00/ X WEoH =&, x,ye &5 =& of
subplot.set_xticks([])
subplot.set_yticks([])

/

]

subplot.set_title('{}"'.format(np.argmax(labels[i])))
subplot.imshow(mnist.test.images[i].reshape((28,28)),
cmap=plt.cm.gray_r)

plt.show()
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%20l = B X| Ht3H(Batch Normalization)2h= 7| 80| Bt0| 0| &l
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SsY HE2 S5 Al EAM0|L &AM 52 XS atE £ E =0[7] 9o &R 0|Ct
tf.nn.batch normalization2} tf.lavers.batch normalization &=+ & A M & 7t&.



In [ ]:




