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1.TensorFlow



Tensor皰ᰁ
3 # 姘ଶ傶0ጱ皰ᰁ; a scalar with shape []
[1., 2., 3.] # 姘ଶ傶1ጱ皰ᰁ; shape [3]
[[1., 2., 3.], [4., 5., 6.]] #姘ଶ傶2ጱ皰ᰁ; shape [2, 3]
[[[1., 2., 3.]], [[7., 8., 9.]]] 
# 姘ଶ傶3ጱ皰ᰁshape [2, 1, 3]



皰ᰁጱ୵制shape
• shapeդ蔭扗姘ଶ磪皃㮆زᔰ



皰ᰁTensor



皰ᰁጱ虻碘ࣳ眲

•tf.Variable


•tf.Constant


•tf.Placeholder


•tf.SparseTensor



皰ᰁ姘ଶ傶0ጱ虋碍
mammal = tf.Variable("Elephant", 
tf.string)
ignition = tf.Variable(451, tf.int16)
floating = tf.Variable(3.14159265359, 
tf.float64)
its_complicated = tf.Variable((12.3, 
-4.85), tf.complex64)



皰ᰁ姘ଶ傶1ጱ虋碍
mystr = tf.Variable(["Hello"], tf.string)
cool_numbers  = tf.Variable([3.14159, 
2.71828], tf.float32)
first_primes = tf.Variable([2, 3, 5, 7, 11], 
tf.int32)
its_very_complicated = tf.Variable([(12.3, 
-4.85), (7.5, -6.23)], tf.complex64)



皰ᰁ姘ଶ傶2
mymat = tf.Variable([[7],[11]], tf.int16)
myxor = tf.Variable([[False, True],[True, False]], tf.bool)
linear_squares = tf.Variable([[4], [9], [16], [25]], tf.int32)
squarish_squares = tf.Variable([ [4, 9], [16, 25] ], 
tf.int32)
rank_of_squares = tf.rank(squarish_squares)
mymatC = tf.Variable([[7],[11]], tf.int32)



硬虋皰ᰁጱshape
rank_three_tensor = tf.ones([3, 4, 5])
matrix = tf.reshape(rank_three_tensor, 
[6, 10])  # 疥皰ᰁ硬౮6*10ጱ縷檋
matrixB = tf.reshape(matrix, [3, -1])    
 # matrix. -1 ฎ懯ᓒ扗姘ଶጱय़ੜ,20.
matrixAlt = tf.reshape(matrixB, [4, 3, 
-1])  # -1ฎ懯ᓒ扗姘ଶጱय़ੜ,5.



2.TensorFlowጱ虋碍
ୌ缏皰ᰁጱ虋碍ֵአget_variable()獢碍
my_variable = tf.get_variable("my_variable", [1, 2, 3])

傶ӣ姘皰ᰁٌshape傶[1,2,3],虻碘ࣳ眲毆戔傶float32



懺娞獮襑ڡত玕虋碍
tf.global_variables_initializer()
ٚ懺娞獮襑ڡত玕虋碍ֵአglobal_variables_initializer()
獢碍
session.run(tf.global_variables_initializer())
䁆ᤈਠsession.run()盅,疰ڡত玕虋碍ԧ



娄௔秇ࣳLinearModel
• xx=tf.placeholder(tf.float32)


• Wi=tf.Variable([0.8],dtype=tf.float32)


• b=tf.Variable([-0.8],dtype=tf.float32)


•  LinearModel=Wi*xx+b



䁆ᤈ娄௔秇ࣳ
䁆ᤈ碻,疥xԀڜ癲獈placeholder݄֢螀ᓒ 

• print(sess.run(LinearModel,{xx:[5,6,7,8,9]}))



戺֌秇ࣳጱ౮硳

ୌ缏অ娄௔秇ࣳԏ盅牧౯㮉䨝襑ᥝ戺֌秇ࣳጱ౮硳牧
ಅ犥螭ᥝਧ嬝Ӟ㮆 placeholder yy牧አෝ㱪ਂྋ嘦
ጱᒼ礯�ಅ犥毆֌꧊/LQHDU0RGHO仂݄ܻ㬵ጱ\\꧊�疰
ฎਙጱ藮癩物�
\\� �WI�SODFHKROGHU�WI�ƊRDW����
ଘො�
VBGHOWD� �WI�VTXDUH�/LQHDU0RGHO���\\��
ଘො޾�
FRVW� �WI�UHGXFHBVXP�VBGHOWD�



䁆ᤈ౮๜獢碍

•䁆ᤈ౮๜獢碍牧㪔疥xx޾yyԀڜ癲獈螀ᓒ


• print(sess.run(cost, {xx:[5,6,7,8,9], yy:
[-1,-2,-3,-4,-5]}))



assign㵕眲藲碉㷢碍
牧虏藮癩꧊FRVW磧ੜ牐舙ݳጱ㷢碍奲ݶ犥蝚螂㵕眲藲碉犋ݢ
ᥝ藲碉 variable ጱ꧊ݢ犥ֵአDVVLJQ獢碍牐�
IB:L� �WI�DVVLJQ�:L��>����@��
IBE� �WI�DVVLJQ�E��>���@��
VHVV�UXQ�>IB:L��IBE@��
SULQW�VHVV�UXQ�FRVW��^[[�>���������@��\\�>��������������@`��



TensorFlowଉ碍ኞ౮獢碍
獢碍ݷ圸 胼ۑ 塅ֺ

tf.zeros 叨ኞ獊0ጱ檋ڜ tf.zeros([2,3],int32)->[[0,0,0],
[0,0,0]]

tf.ones 叨ኞ獊1ጱ檋ڜ tf.ones([2,3],int32)->[[1,1,1],
[1,1,1]]

tf.fill 叨ኞӞ㮆獊蟂傶
妔ਧ碍ਁጱ檋ڜ

tf.fill([2,3],9)->[[9,9,9],[9,9,9]]

tf.constant 叨ኞӞ㮆妔ਧ꧊
ጱଉ碍

tf.constant([1,2,3])->[1,2,3]



3.瑽୵޾Sessions
• TensorFlowֵአ瑽୵㬵դ蔭懯ᓒ砺֢ጱፘ狅


• ֵአTensorFlowጱsession㬵ଘᤈ䁆ᤈ瑽୵


• Dataflowֵአଘᤈ螀ᓒ



蜍獈TensorFlow
• import tensorflow as tf



戔ਧ獋㮆ଉ碍℄讨
>>> import tensorflow as tf 
>>> node1 = tf.constant(3.0, 
dtype=tf.float32) 
>>> node2 = tf.constant(4.0) # also 
tf.float32 implicitly 
>>> print(node1, node2) 
Tensor("Const:0", shape=(), dtype=float32) 
Tensor("Const_1:0", shape=(), 
dtype=float32) 

虻碘ࣳ眲磪float32,int32౲ਁԀstring 
“Const:0”傶ݷৼ



䁆ᤈSession
>>> sess = tf.Session()

>>> print(sess.run([node1,node2])) 
[3.0, 4.0] 
>>> sess.close() 

tf.Session()傶ୌ缏Ӟ㮆䁆ᤈ䨝扖sess 

ֵአsess㬵䁆ᤈ種螀ᓒ[node1,node2] 
sess.run([node1,node2]) 

橕樂䁆ᤈ䨝扖ֵአsess.close(),虏ֵአ虻რݢ犥ᤩ朰硯



withӤӥ෈ᓕቘ
>>> with tf.Session() as sess: 
...     sess.run([node1,node2]) 
...  
[3.0, 4.0] 

ୌ缏Ӟ㮆䌘扖,㪔蝚螂PythonӾጱӤӥ෈ᓕቘ瑊㬵ᓕቘ
蝡㮆䨝扖Session 

sess.run()㳷ֵአ蝡㮆ୌ缏অጱ䨝扖㬵䁆ᤈ奾ຎ 
吚withৼݙӤӥ෈奾๳碻,䨝扖橕樂޾虻რ朰硯犖ᛔ㵕ਠ
౮,ࢩ種䷱磪አclose()獢碍橕ധSession䨝扖



eval()獢碍ݢ犥አ㬵玲皰ᰁጱ꧊



4.TensorFlow placeholder
placeholder(
    dtype,
    shape=None,
    name=None
)
蜍獈㷢碍dtype傶虻碘ࣳ眲,shape姘ଶ,name傶ݷ圸
placeholder ฎӞ圵ݢ犥虏懯ᓒ瑽୵狒ኸ蜍獈䳱֖ጱ℄
讨牧㪔ر战䋿褬ጱ蜍獈꧊ኸک盅㬵ٚ瞲ਧ牐



TensorFlow placeholder
蝡圵ොୗ猟ਧ嬝Ӟ㮆獢碍牧ٌ矑ݑx膏y獋㮆蜍
獈㷢碍牧㪔Ӭ蝱ᤈےဩ螀ᓒ牐�
[� �WI�SODFHKROGHU�WI�ƊRDW����
y = tf.placeholder(tf.float32)
z = tf.add(x, y)



TensorFlow placeholder
矑茐ࣁ䁆ᤈ懯ᓒ瑽୵碻牧ݝᥝࣁrunጱfeed_dict㷢碍瞲
ਧ蜍獈ጱ碍꧊牧ݢܨ蝱ᤈ螀ᓒ�

with tf.Session() as sess:  
  print(sess.run(z,feed_dict={x:5.5,y:
2.1}))

placeholder虏౯㮉ࣁ懯ᓒ碻಍蝱ᤈ戔ਧ虋碍碍꧊
{x:5.5,y:2.1}傶ਁَ



TensorFlowच器碍䋊螀ᓒ



TensorFlowच器碍䋊螀ᓒ



TensorFlowच器碍䋊螀ᓒ



TensorFlowच器碍䋊螀ᓒ



TensorFlowच器碍䋊螀ᓒ



ୌ缏懯ᓒ瑽



FileWriter(‘夵袅ጱ᪠䕩’)
• tf.summary.merge_all()


• filewriter=tf.summary.FileWriter(‘test/
sum’,sess.graph)



FileWriter(‘夵袅ጱ᪠䕩’)



5.塅ֺ䋿֢



塅ֺ䋿֢



6.䁆ᤈ懯ᓒ瑽
•  䁆ᤈtensorboardӬ戔ਧፓ袅 

• ౯㮉塅ֺ䲆礯ಅࣁፓ袅,珀磪testፓ袅


• 疥懿袅䲆ਂࣁtest/sumፓ袅ӥ(蝡ฎࣁMac皈ӥጱፓ袅)


• 䁆ᤈࣁtest/sumፓ袅ӥጱsummary夵袅


• ಑樄瞲ਧጱ倵薩瑊IP౲翕࣎㬵಑樄TensorBoard


• 螡玲Graphs



䁆ᤈtensorboardӬ戔ਧፓ袅
• —logdir傶瞲ਧ夵袅ጱፓ袅(蝡ฎࣁMac絑हӥጱፓ袅)  


• ಑樄瞲ਧጱ翕殷http://IP:蝫矑ओ



螡玲GRAPHS

• pppd



• Thanks.
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TensorFlow 
ಋ䌃蜣蘷ᄍᓒဩ

1.斉獈mnistಋ䌃蜣蘷虻碘 
2.Wฎ稗᯿,bฎ狳癩,Xฎ蜍獈 
3.蜍獈X犔膏稗᯿Wےbios,妿螂softmax஑کy 
4.懺娞秇ֵࣳአԻ环籉ጱ౮๜ 
5.ֵአༀଶ螏仂盏獤穩玲磧ੜԻ环৯ 
6.戺֌秇ࣳ 



1.斉獈mnistಋ䌃蜣蘷虻碘
• 斉獈mnistಋ䌃蜣蘷虻碘


• from tensorflow.examples.tutorials.mnist import input_data


• mnist = input_data.read_data_sets("MNIST_data/", 
one_hot=True)




斉獈mnistಋ䌃蜣蘷虻碘
夺ᜋ蔭纈揗ጱ稗᯿,萠ᜋ蔭纈ྋጱ稗᯿,ಋ䌃ጱ꧊



2.Wฎ稗᯿,bฎ狳癩,Xฎ蜍獈



softmax()獢碍ฎ稳Ӟ玕



softmax()獢碍ฎ稳Ӟ玕



softmax()獢碍ฎ稳Ӟ玕



softmax()獢碍ฎ稳Ӟ玕



 3.蜍獈X犔膏稗᯿Wےbios,妿螂
softmax஑کy



 蜍獈X犔膏稗᯿Wےbios,妿螂
softmax஑کy



W縷檋޾Xݻᰁጱ獉坌ےb傶y



䋿֢蝅稳

y = tf.nn.softmax(tf.matmul(x, W) + b)



4.懺娞秇ֵࣳአԻ环籉ጱ౮๜
• yฎ毆介,y’ฎ፥䋿ጱ秂壆



ֵአԻ环籉㬵䋿֢
y_傶ྋ嘦ጱᒼ礯
y_ = tf.placeholder(tf.float32, [None, 10])

log(y)ฎ玲y䌘碍log
cross_entropy = tf.reduce_mean(-tf.reduce_sum(y_ * tf.log(y), 
reduction_indices=[1]))



tf.reduce_mean(input_tensor,axis=None,keep_dims=F
alse, name=None,reduction_indices=None) 

疥tensor玲ଘ璂牧ᒫԫ㮆㷢碍դ蔭窂茐ᮎӞ姘ଶ玲ଘ璂 
ᒫԫ㮆牧窂茐ᒫ0姘犖疰ฎڜ玲ଘ璂஑1.5̿ک牧1.5̀牧
ಋ瞲窂茐rowጱොݻ 
窂茐ᒫ1姘犖疰ฎcolumn玲ଘ璂஑[1,2]ک牧窂茐column
ොݻ



5.ֵአༀଶ螏仂盏獤 
穩玲磧ੜԻ环籉

train_step = 
tf.train.GradientDescentOptimizer(0.5).minimize(cross_entropy)



ֵአԻ藳ୗ䨝扖

sess = tf.InteractiveSession()
ত玕虋碍ڡ
tf.global_variables_initializer().run()



䁆ᤈ1000稞懺娞

for _ in range(1000):
  batch_xs, batch_ys = mnist.train.next_batch(100)
  sess.run(train_step, feed_dict={x: batch_xs, y_: 
batch_ys})



戺֌秇ࣳ
correct_prediction = tf.equal(tf.argmax(y,1), 
tf.argmax(y_,1))
y_傶ྋ嘦秂壆
tf.argmax(y_,1)
y傶毆介秂壆
tf.argmax(y,1)



tf.cast()虻碘ࣳ眲旉矦

疥૲຋꧊旉傶ၶ讨碍
accuracy = tf.reduce_mean(tf.cast(correct_prediction, 
tf.float32))



介手虻碘ጱ毆介奾ຎ

print(sess.run(accuracy, feed_dict={x: mnist.test.images, 
y_: mnist.test.labels}))



• Thanks.
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TensorFlow
1.TensorFlow獢碍 
2.ಋ䌃蜣蘷䋿֢ 
3.氥纈ಋ䌃懺娞瑽粙 
4.tf.matmul()傶縷檋獉坌ፘ犔 
5.Class GradientDescentOptimizer觊獨 



tf.reduce_mean
tf.reduce_mean(input_tensor,axis=None,keep_dims=F
alse, name=None,reduction_indices=None) 

疥tensor玲ଘ璂牧ᒫԫ㮆㷢碍դ蔭窂茐ᮎӞ姘ଶ玲ଘ璂 
ᒫԫ㮆牧窂茐ᒫ0姘犖疰ฎڜ玲ଘ璂஑2̿ک牧2̀牧ಋ
瞲窂茐rowጱොݻ 
窂茐ᒫ1姘犖疰ฎcolumn玲ଘ璂஑[1,3]ک牧窂茐column
ොݻ



tf.reduce_mean



tf.reduce_mean



tf.reduce_mean



2.ಋ䌃蜣蘷䋿֢



ӥ斉MNISTಋ䌃蜣蘷䲆礯



1箜褩ጱ꧊28*28猟ᔰک0



3.氥纈ಋ䌃懺娞瑽粙
•   plt.imshow(mnist.train.images[i].reshape(28,28), 

cmap='binary',


•              interpolation='none')



氥纈ಋ䌃懺娞瑽粙



氥纈ಋ䌃介手瑽粙
•   plt.imshow(mnist.test.images[i].reshape(28,28), 

cmap='binary', interpolation=‘none')




4.氥纈ಋ䌃介手瑽粙



4.tf.matmul()傶縷檋獉坌ፘ犔



ಋ䌃瑽୵篷褖皰,784㮆姘ଶݻᰁ

• [None,784],傶ಋ䌃瑽୵篷褖皰,784㮆姘ଶݻᰁ,ኧ28*28猟ᔰ
஑ک.


• [784,10]傶784姘ଶ,10㮆觊



Ի环籉獢碍
softmax_cross_entropy_with_logits(
    _sentinel=None,
    labels=None,
    logits=None,
    dim=-1,
    name=None
)



5.Class 
GradientDescentOptimizer觊獨

• ֵአༀଶӥ褔ဩ傶磧ੜ玕䠔०獢碍,ीے猻玕.㬵磧ੜ玕Ի环籉


• train_step = tf.train.GradientDescentOptimizer(


•                       0.5).minimize(cross_entropy)



6.䁆ᤈ毆介奾ຎ91.88%



• Thanks.
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TensorFlow 
坌窼ଶ䋊聜ಋ䌃蜣蘷ܫ

1.蜍獈tensorflow獢ୗ䓚 
2.ਧ嬝ܫ坌conv2d޾磧य़穰玕 
3.窼ଶ䋊聜獢碍deepnn(x)  
4.ᒫԫܫ坌䍅䌘䛑 32 粬监ݻᰁ64ک 
5.Ի环籉磧֯玕 
6.ଘᤈ懯ᓒ䨝捍 
7.伛嘦ଶ98.59% 
8.TensorBoardጱ懯ᓒ瑽Graphs 



1.蜍獈tensorflow獢ୗ䓚



2.ਧ嬝ܫ坌conv2d޾磧य़穰玕
max_pool_2x2



坌-瑽粙୽猟粬监ು玲ܫ
•tf.nn.conv2d
conv2d(
    input,
    filter,
    strides,
    padding,
    use_cudnn_on_gpu=True,
    data_format='NHWC',
    name=None
)



坌-瑽粙୽猟粬监ು玲ܫ
• tf.nn.conv2d(x,W,strides=[1,1,1,1],padding=‘same’)

Ŏܫ坌㷢碍Ԇᥝ磪ࢥ㮆物�
ŎᒫӞ㮆㷢碍傶୽猟蜍獈�襑ᥝ狶ܫ坌ጱ蜍獈瑽猟�ਙฎӞ㮆皰ᰁ�>EDWFK
瑽粙碍ᰁ�LQBKHLJKW瑽粙ṛଶ�LQBZLGWK瑽粙疝ଶ�LQBFKDQQHOV瑽粙蝢
螇碍@ጱ姘ଶ�虻碘ࣳ眲ฎƊRDW��౲ƊRDW���
Ŏᒫԫ㮆㷢碍୽猟螂筪瑊�傶ܫ坌໐ஞ�Ӟ㮆皰ᰁ>ƉOWHUBKHLWKW୽猟螂筪
瑊ṛ�ƉOWHUBZLGWK୽猟螂筪瑊疝�LQBFKDQQHOV粬监瑽猟蝢螇
碍�RXWBFKDQQHOV蜍ڊ蝢螇@�
Ŏᒫӣ㮆㷢碍VWULGHVྍ疝�坌瑽猟ྯӞ姘ᑏ㵕ጱྍ疝�蝡ฎӞ㮆Ӟ姘ܫ
��ᰁ�裾ଶݻ
Ŏᒫࢥ㮆㷢碍SDGGLQJ霘獅�毆戔ฎŇ6$0(Ň౲Ň9$/,'Ň�
Ŏࢧ㯽Ӟ㮆皰ᰁ�୽猟粬监瑽IHDWXUH�PDS



穰玕婘仂縷檋疳ੑ 
褔犵懯ᓒ蕦褾ଶ

•tf.nn.max_pool
•max_pool(
    value,
    ksize,
    strides,
    padding,
    data_format='NHWC',
    name=None
)



穰玕婘仂縷檋疳ੑ 
褔犵懯ᓒ蕦褾ଶ

ŎPD[�SRROLQJฎ&11ጱ磧य़꧊穰玕�
Ŏ㷢碍磪ࢥ㮆物�
ŎᒫӞ㮆㷢碍物粬监୽猟穰玕ጱ蜍獈牧穰玕䍅矑ܫࣁ坌䍅盅ᶎ牧
ಅ犥蜍獈ฎ୽猟粬监瑽牧ฎ>EDWFK��KHLJKW��ZLGWK��FKDQQHOV@
ጱ姘ଶ�
Ŏᒫԫ㮆㷢碍物穰玕縷檋ጱय़ੜ裾KHLJKW疝ZLGWK牧Ӟ㮆ࢥ姘ݻ
ᰁ牧>���KHLJKW��ZLGWK���@牧ᒫ�㮆޾ᒫӣ㮆㷢碍毆戔傶��
Ŏᒫӣ㮆㷢碍物縷檋ྯࣁӞ㮆姘ଶӤᑏ㵕ጱ蚣櫝牧>���
VWULGH�VWULGH���@�
Ŏᒫࢥ㮆݇踞SDGGLQJ物ݢ犥玲
9$/,'
�౲ᘏ
6$0(
�
Ŏࢧ㯽Ӟ㮆皰ᰁ牧VKDSHՖ簁ฎ>EDWFK��KHLJKW��ZLGWK��FKDQQHOV@



3.窼ଶ䋊聜獢碍deepnn(x)  
x:蜍獈784姘ଶಋ䌃碍ਁ,ࢧ㯽yฎ皰ᰁ姘ଶ10 



4.ᒫԫܫ坌䍅䌘䛑 32蜍獈粬监瑽
ᒫԫ穰玕䍅ک64粬监瑽ڊ蜍ک



獊蝫矑䍅,ࣁ獋稞穰玕䍅縷檋28*28婘ੜ姘
ଶ傶7*7*64(螂筪瑊),䌘䛑1024ک㮆ᐟ妿ز

ֵአDropout㬵仂੝Overffiting



䌘䛑1024㮆ᐟ妿10کز㮆觊獨



㱪ਂ懺娞伛嘦꧊ጱԀڜ

• loglist=[]


• loglist.append(train_accuracy)



ୌ缏ܫ坌窼ଶ䋊聜ጱ翕᪠



5.Ի环籉磧֯玕



tf.cast(,tf.float32)疥૲຋꧊旉౮
float32ၶ讨碍



疥懯ᓒ瑽蜍کڊ 
log/cnn99_logፓ袅



6.ଘᤈ懯ᓒ䨝捍
• train_step.run()疥ֵአAdamOptimizer()㬵ๅ碝㷢碍,ֵአ

feed_dict㬵玲դplaceholderጱ皰ᰁx޾y_



介手奾ຎ毆介



䁆ᤈmain(1),斉獈MNIST虻碘



TensorFlowಋ䌃蜣蘷介手伛嘦ଶ
98.59%



7.伛嘦ଶ98.59%



8.TensorBoardጱ懯ᓒ瑽Graphs

•಑樄Tensorboard 
$ tensorboard —logdir=./log/simple99_log 

Starting TensorBoard b'41' on port 6006 
(You can navigate to http://IP:6006) 

http://ip:6006


TensorBoardጱ懯ᓒ瑽Graphs



螡玲懯ᓒ瑽Graphs



• Thanks.



Python 
 觊ᐟ妿翕᪠窼ଶ䋊聜

珂֯蘉  聲䒍



Python 
 觊ᐟ妿翕᪠窼ଶ䋊聜

1.ਞ蕕Tensorflow 
2.ਞ蕕Keras 
3.觊ᐟ妿翕᪠瑽୵蜣蘷MNIST 
4.觊ᐟ妿窼ଶ䋊聜 
5.媑蕣䋿褬޾毆介奾ຎጱಋ䌃蜣蘷 



1.ਞ蕕Tensorflow
•pip install tensorflow



2.ਞ蕕Keras
•pip install keras



3.珸㵕jupyter
$ jupyter notebook



螡玲New



螡玲Python 3



薪፡Tensorflowጱ粚๜
• import tensorflow as tf


• tf.__version__


䁆ᤈ纷ୗ



蜍獈import tensorflow޾䁆ᤈ



氥纈keras粚๜,ֵአTensorFlow吚
盅ᒒ



Save㱪ਂ䲆礯



3.觊ᐟ妿翕᪠瑽୵蜣蘷MNIST



蜍獈Keras秇奲
• 蜍獈kerasጱ虻碘datasets,mnistಋ䌃碍ਁ


• 蜍獈kerasጱ秇ࣳmodels,sequential盌ଧ秇ࣳ


• 蜍獈keras觊ᐟ妿໐ஞጱDense,Dropout,޾珸㵕Activation



斉獈MNIST虻碘
• http://yann.lecun.com/exdb/mnist/


• 傶蜣蘷ಋ䌃虻碘ጱ翕࣎


• mnist.load_data()傶斉獈ಋ䌃虻碘

http://yann.lecun.com/exdb/mnist/


媑蕣瑽୵獢碍
•matplotlib.pyplot.gc()ฎ஑کፓ獮ጱ瑽୵ 
•matplotlib.pyplot.imshowฎ氥纈瑽粙



• 氥纈ಋ䌃瑽粙ᒫӞ皰



薪፡懺娞ጱಋ䌃虻碘



懺娞,介手虻碘ጱྋ憒玕
• 懺娞60000執虻碘,784姘ଶ,28*28


• 介手10000執虻碘,㪔疥虻碘碍꧊ᴻ犥255,౮傶0-1ጱ碍꧊



utils.to_categorical疥秂壆旉矦౮
ڜ9ጱ檋ک0

• ୌ缏10,nb_classes㮆زᔰጱݻᰁ,ࣁᒫy_train[0]زᔰ꧊傶1,ٌ
ਙݻᰁزᔰ傶0.y_train[0]傶09کጱ碍ਁ.



4.觊ᐟ妿窼ଶ䋊聜
ŎK e r a sጱ໐ஞ傶秇ࣳ牧磧Ԇᥝ犖ฎ磧ଉֵአጱฎ
Sequential蝡㮆秇ࣳ牧Sequentialݢ犥虏౯㮉ೲᆙ殼ଧ
疥ᐟ妿翕᪠Ԁ蚏牐窼ଶ䋊聜傶褲萢䍅磪獋䍅౲獋䍅犥
Ӥ�



觊ᐟ妿窼ଶ䋊聜
Ŏadd()౯㮉ݢ犥Ӟ䍅Ӟ䍅ጱ疥ᐟ妿翕᪠吩蚏牐ྯࣁӞ䍅
ԏӾ౯㮉ݝ襑ᥝ戔ਧྯ䍅ጱय़ੜ(units)膏珸㵕獢碍
(activation function)牐�
ŎᒫӞ䍅蜍獈ݻᰁय़ੜ牏磧盅Ӟ䍅傶unitsᥝ缛ෝ蜍ڊጱ
�ᰁय़ੜ牐ݻ

•磧盅Ӟ䍅ጱ珸㵕獢碍(activation function)傶softmax牐�
•VRIWPD[��傶稳Ӟ玕瞲碍獢碍�疥ݻᰁጱ꧊稳牑玕傶ک��
ԏ樌牐



keras翥捌秇ࣳmodel.compile()

•ֵ አ A d a m 狶 傶 猻 玕 瑊 牧 ౮ ๜ 獢 碍 ֵ አ
categorical_crossentropy牐

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



懺娞޾ୌ缏秇ࣳmodel.fit()
• 懺娞傶80%,አ㬵涢挨ጱ戔傶20%,玱薟8稞䁆ᤈ,ྯ稞128執



model.fit()㯽ࢧHistoryᇔկ



ᛔ懪媑蕣瑽୵



蝡ฎ懺娞޾涢挨ጱ奾ຎ



蝡ฎ懺娞޾涢挨ጱ౮๜獢碍



涢挨秇ࣳ伛嘦௔ֵአevaluate()



model.predict_classes஑ک涢挨
ጱ奾ຎ

• correct_indices傶毆介ྋ嘦ጱᔱ୚,incorrect_indices
傶毆介梊藮ጱᔱ୚


• predicted_classes = model.predict_classes(X_test)


• correct_indices = np.nonzero(predicted_classes == 
y_test)[0]


• incorrect_indices = np.nonzero(predicted_classes != 
y_test)[0]



model.predict_classes஑ک涢挨
ጱ奾ຎ,0-9ጱಋ䌃碍꧊



5.媑蕣䋿褬޾毆介奾ຎጱಋ䌃蜣蘷



28*28ጱ瑽୵,ྋ憒玕౮0-1ጱ碍꧊



y_test傶09کጱ碍꧊



蝡ฎ蜣蘷梊藮ጱ瑽୵翥蒈



• Thanks.



Python窼ଶ䋊聜 
觊ᐟ妿翕᪠
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1.觊ᐟ妿翕᪠ 
2.盏獤chain rule 
3.觊ᐟ妿翕᪠窼ଶ䋊聜 
4.珸㵕獢碍 
5.CNN,ܫ坌觊ᐟ妿翕᪠ 
6.RNN螏蝅ୗᐟ妿翕᪠ 



1.觊ᐟ妿翕᪠

蜍獈 褲萢䍅 蜍ڊ



觊ᐟ妿翕᪠
• 獋㮆蜍獈


• 獋㮆褲萢℄讨


• Ӟ㮆蜍ڊ



觊ᐟ妿ز



2.盏獤chain rule

Y

X

Z



•   ౯㮉ኧ       ጱ硬虋㬵஑ک 




•  ౯㮉ኧ       ጱ硬虋㬵஑ک 




盏獤ChainRule

• ౯㮉ኧ       ጱ硬虋㬵஑ک 



3.觊ᐟ妿翕᪠窼ଶ䋊聜



觊ᐟ妿翕᪠窼ଶ䋊聜

• Forward Passݻ獮㯽螏


• Ӟ䍅蜍獈䍅


• 獋䍅褲萢䍅


• Ӟ䍅蜍ڊ䍅


• ྯӞ㮆褲萢䍅ጱ℄讨ݢ犥ᤩ蝖വ疩盏獤ༀଶgradient



觊ᐟ妿翕᪠窼ଶ䋊聜
• 懯ᓒྯӞ㮆℄讨ጱ蜍獈z,℄讨獮ᶎጱྯӞ㮆℄讨ے稗ጱ޾


• ֵአ覍娄௔ጱrectified藲碉獢碍relu懯ᓒz,f(z)=max(0,z)




蝖㯽螏Back Propagation
ፓ秂޾毆介ጱ癩꧊傶狕ྋ꧊



蝖㯽螏ๅ碝稗᯿W膏狳癩b
• 蝖㯽螏Back propagation


• 䌘ෝྯӞ㮆褲萢䍅౯㮉懯ᓒ౮๜Errorጱ盏獤ༀଶ


• 䌘ෝ℄讨l,౮๜Cost獢碍磧ੜ玕


•         ฎፓ秂꧊


• ๅ碝稗᯿W膏狳癩b



4.珸㵕獢碍

• 娄௔


• sigmoid珸㵕獢碍


• relu珸㵕獢碍



娄௔



sigmoid珸㵕獢碍



relu珸㵕獢碍



Dropout狕獶ᐟ妿ز㬵仂੝
Overfitting



5.CNN,ܫ坌觊ᐟ妿翕᪠



CNN,Convolutions Neural 
network



CNN,粬监玲䰬



CNN,ܫ坌觊ᐟ妿翕᪠



6.RNN,螏蝅ᐟ妿翕᪠Recurrent 
Neural Network(LSTM裾Ꭸ懿䛂)

蜍獈

蜍ڊ



RNN,螏蝅ᐟ妿翕᪠Recurrent 
Neural Network(LSTM裾Ꭸ懿䛂)

• 螀አࣁӥڜጱ瑿ො:


• ଧڜ䰬๜(Sequential patterns)


• 承᥺ᘉ捌


• 承ᶪ蜣蘷


• 肨ᶪ


• ୽粙笕఺ଶ藲礚


• 碻樌磪橕ጱPattern޾



• Thanks.



TensorFlow+Keras 
CNNܫ坌窼ଶ䋊聜୽猟蜣蘷
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TensorFlow+Keras 
CNNܫ坌窼ଶ䋊聜Cifar瑽୵蜣蘷

1.ਞ蕕Tensorflow 
2.Cifar-10瑽粙褸 
3.塅ֺ:cifar10_data_ok 
4.毆介介手10000執ጱ伛嘦ଶ73% 
5.塅ֺ:cifar10_kk 



1.ਞ蕕Tensorflow
•pip install tensorflow



ਞ蕕Keras
•pip install keras



2.Cifar-10瑽粙褸
• https://www.cs.toronto.edu/~kriz/cifar.html



3.塅ֺ:cifar-10_data_ok
• 蜍獈kerasጱ虻碘datasets,cifar-10瑽粙褸


• 蜍獈kerasጱ秇ࣳmodels,sequential盌ଧ秇ࣳ


• 蜍獈keras觊ᐟ妿໐ஞጱDense,Dropout,޾珸㵕Activation



cifar10.load_data() 
斉獈懺娞޾介手虻碘

• cifar10.load_data()傶斉獈ಋ䌃虻碘,50000皰瑽,ྯӞ皰32*32
猟ᔰ,RGBӣ氅ᜋ



image_dictionary傶ਁَ, 
碍ਁᔱ୚瑽ጱݷ圸



plt.imshow()氥纈媑蕣瑽୵
•matplotlib.pyplot.imshowฎ氥纈瑽粙 

• X_train[1]ᒫԫ皰瑽,cmap傶氅ᜋ,binary



瑽粙ጱ氥纈
碍֖୽猟牧ฎԫ姘瑽猟አ磪褖碍ਁ碍꧊猟ᔰጱ蔭纈牐�
5*%�夺萠翑�瑽猟物瑽猟Ӿྯ㮆猟ᔰ夺萠翑氅ᜋݢ犥ኧ
��ἓ�ک����ጮ�ጱ犝ଶ꧊�,QWHQVLW\�蔭纈牐�����ԏ樌
蔭纈犋ݶጱ夺萠翑氅ᜋ꧊牐



圵犋Ӟ䰬ጱ瑽礯磪犋Ӟ䰬ጱ粬监ݱ



薪፡ݱ圵瑽粙









疥碍ਁ旉矦౮ݻᰁ

• 疥碍ਁ6旉矦౮ԫ蝱֖ጱݻᰁ,num_classes傶磪ग़੝觊


• ୌ缏10,nb_classes㮆زᔰጱݻᰁ,ࣁᒫy_train[0]زᔰ꧊傶1,ٌ
ਙݻᰁزᔰ傶0.y_train[0]傶6ጱ碍ਁ.



3-1Kerasጱ໐ஞ傶秇ࣳ
ŎK e r a sጱ໐ஞ傶秇ࣳ牧磧Ԇᥝ犖ฎ磧ଉֵአጱฎ
Sequential蝡㮆秇ࣳ牧Sequentialݢ犥虏౯㮉ೲᆙ殼ଧ
疥ᐟ妿翕᪠Ԁ蚏牐ܫ坌޾穰玕ݱ磪ࢥ䍅牐



䍅ࢥ磪ݱ穰玕޾坌ܫ



add()౯㮉ݢ犥Ӟ䍅Ӟ䍅ጱ疥ᐟ妿翕᪠吩蚏牐ྯࣁӞ䍅
ԏӾ౯㮉ݝ襑ᥝ戔ਧྯ䍅ጱय़ੜ(units)膏珸㵕獢碍
(activation function)牐

ŎᒫӞ䍅蜍獈ݻᰁय़ੜ牏磧盅Ӟ䍅傶unitsᥝ缛ෝ蜍ڊጱ
�ᰁय़ੜ牐ݻ

•磧盅Ӟ䍅ጱ珸㵕獢碍(activation function)傶softmax牐�
•VRIWPD[��傶稳Ӟ玕瞲碍獢碍�疥ݻᰁጱ꧊稳牑玕傶ک��
ԏ樌牐



磧֯玕褰秚ༀଶӥ褔

•ֵአ褰秚ༀଶӥ褔狶傶猻玕瑊牧౮๜獢碍ֵአ
categorical_crossentropyԻ环籉牐

• opt = keras.optimizers.SGD(lr=0.01, decay=1e-6,


                           momentum=0.9, nesterov=True)



懺娞秇ࣳ,ֵአԻ环籉



3-2ୌ缏秇ࣳmodel.fit()
history.history.keys()㯽ࢧHistoryᇔկጱਁَ 
lossฎ౮๜,accฎ伛嘦ଶ 
model.fit()㯽ࢧHistoryᇔկ 

• history=model.fit(x_train, y_train,


              batch_size=batch_size,


              epochs=epochs,


              validation_data=(x_test, y_test),


              shuffle=True)



Cifar-10,77.26%懺娞伛嘦ଶ
•Train on 50000 samples, validate on 
10000 samples



介手1000執虻碘,伛嘦ଶ72.8%

•涢挨秇ࣳ伛嘦௔ֵአevaluate() 

• scores = model.evaluate(x_test[:1000], y_test[:1000], 
verbose=1)


print('Test loss:', scores[0])


print('Test accuracy:', scores[1])


Test loss: 0.801029728413
Test accuracy: 0.728



氥纈懺娞޾涢挨虻碘
• plt.clf()


• plt.xlabel('Epoch')


• plt.ylabel('Accuracy')


• plt.title('Training data')


• plt.plot(history.history['acc'])


• plt.plot(history.history['val_acc'])


• plt.legend(['training','validation'],loc='lower right')


• plt.show()


• plt.clf()



᪃䄪ग़ጱTraining data 
ು玲瑽猟粬监



氥纈౮๜Lossӥ褔
• plt.clf()


• plt.xlabel('Epoch')


• plt.ylabel('Loss')


• plt.title('Training data')


• plt.plot(history.history['loss'])


• plt.plot(history.history['val_loss'])


• plt.legend(['training','validation'],loc='lower right')


• plt.show()



᪃䄪ग़ጱTraining data 
ು玲瑽猟粬监



毆介1000執cifar-10介手虻碘

•model.predict_classes஑ک涢挨ጱ奾ຎ 

• predicted_classes=model.predict_classes(x_test[:1000])


• 毆介꧊

array([3, 8, 8, 8, 4, 6, 1, 6, 4, 9, 0, 
9, 4, 7, 9, 6, 5, 5, 8, 6, 7, 0, 0,
       9, 4, 4, 4, 0, 9, 6, 6, 5, 4, 6, 
9, 8, 4, 1, 9, 5, 4, 6, 7, 6, 0, 9,…..



matplotlib.pyplot.figure 
疥ࢧ㯽瑽୵䋿誢

rcParamsਧ嬝毆戔碍꧊


# 戔ਧ瑽୵裾6疝6 
plt.rcParams['figure.figsize'] = (6,6) 

fig = plt.figure()



፥䋿ጱ瑽޾毆介



፥䋿ጱ瑽޾毆介



4.毆介介手10000執ጱ伛嘦ଶ
73%

• scores2 = model.evaluate(x_test, y_test, verbose=1)


• print('Test loss:', scores2[0])


• print('Test accuracy:', scores2[1])


Test loss: 0.777192718601
Test accuracy: 0.7341



5.塅ֺ:cifar10_kk



አ1000執虻碘ୌ缏秇ࣳ



懺娞碻樌穉斃Ꭸ



1000執介手虻碘



介手奾ຎ



懺娞虻碘螂੝,涢挨伛嘦ଶ斃犵



懺娞虻碘੝,粬监䢺玲੝, 
懺娞౮๜޾涢挨౮๜犋ྍݶ



秇ࣳ毆介

• predicted_classes=model.predict_classes(x_test[:1000])

array([5, 1, 8, 8, 4, 6, 3, 6, 6, 1, 0, 
9, 6, 7, 6, 0, 5, 7, 8, 6, 6, 4, 4,
       9, 4, 5, 6, 0, 2, 6, 5, 4, 6, 6, 
7, 6, 7, 9, 9, 2, 7, 2, 5, 6, 8, 9,
       6, 6, 2, 4, 9, 8, 5, 6, 8, 0, 7, 
9, 2, 4, 4, 6, 6, 2, 6, 5, 9, 0, 3,….



氥纈፥䋿瑽୵޾毆介奾ຎ



氥纈፥䋿瑽୵޾毆介奾ຎ



• Thanks.


