Back propagation




Outline

» Gradient descent

» Forward propagate and Back propagation
» Easy Example by tensorflow
>

Homework




Gradient descent
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Neural network have many neural node

Each neural node have its own weight and bias to compute its output
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Neural network output and Label(real answer) compute Loss function
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Know how far between output and Label(real answer) by Loss function
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https://en.wikipedia.org/wiki/Ar



» Cost function is computed by output and real answer
» Output is computed by weight and bias

» Cost function is structured by weight and bias




Loss function

direction of the negative gradient

an 1 = ap — TvF{ﬂn)

Xnt1 = Xp — 1 VF(X5), n > 0.

We have

F(xg) 2 F(x;) > F(x3) =« -+,

lllustration of gradient descent on a series of level sets. =
/

https://en.wikip
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Forward propagate and back propagation

» Forward propagate: know neural network behaving and get the neural
networks output

» Back propagation : derivative of error(Loss function) ,update weights to
minima for error value

Back propagation

forward propagate




Easy example by tensorflow

3 x[1,3] input , 3 x [1] real answer
hidden layer_1 have 3 input and 2 output
hidden layer_2 have 2 input and 1 output
Activation function : sigmoid

loss function : Mean squared error
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Optimizer : Gradient Descent







Prepare input
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weight 1 = tf.get variable(name='weight 1', shape = [3,2], dtype = tf.float32, initializer =
—.-_tﬁuﬁcated_rﬂﬂrmal_iﬂitiali:ler"{meanza.EI'J stddev=08.1) )

bias_1 = tf.get variable(name='bias 1', shape = [2], dtype = tf.float32, initializer =
tf.truncated_normal_initializer(mean=0.8, stddev=06.1) )

layer 1 output = tf.add(tf.matmul( input 1, weight 1 ), bias 1)

weight 2 = tf.get variable(name='weight 2', shape = [2,1], dtype = tf.float32, initializer =

tf.truncated_normal_initializer(mean=0.0, stddev=06.1) )

bias 2 = tf.get variable(name='bias 2', shape = [1], dtype = tf.float32, initializer =
tf.truncated_normal_initializer(mean=0.0, stddev=90.1) )

layer 2 output = tf.sigmoid( tf.add(tf.matmul( layer 1 output, weight 2 ), bias_2) )




Prepare loss function



Prepare optimizer




Prepare How to train




init tf.global_variables_initializer()
sess.run( init )

step
step % 20
print ('loss : ' s.run(loss, feed dict = {input_1: train_1, input_2: train_2}))
print ('predict : ', sess.run(layer_2_output, feed_dict = {input_1: train_1}))
sess.run(train, feed dict = {input_1: train_1, input_2: train_2})




loze 0. 251054

oredict @ [[ 0.46995696]

=ltralin_1 = np.array( [[1.,2.,3.],
[3.,4.,5.],
[E'JS‘J?"]J
[ 7+,1.,8:1] )
=ltrain_2 = np.array( [[1.],
[e.],
(8.1,
[1.1] )
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Data.txt

1235705486951 2354865412586942241,
345842514868523458741238452186989,
8579425842608 751258752387T5625386 720
7187855123654 78954236875123548772
4 2545571878571 87857187857T1878521.




Answer. txt

1001 0




Any number hidden layer you want
Activation function : Anything you wanted
loss function : Anything you wanted

Optimizer : Anything you wanted
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Need demo




0.005 : 1
0.001 : 2
0.0003 : 3
0.0006 : 4

Use add layer function : +1
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