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Neural Network

« Simple Neural Network
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Neural Network
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Activation Function
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Activation Function

» Step function
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Step function

 step_function.py

def step_function(x): S>> import numpy as np

if x > 0: def step function(x): >»> x = np.array([-1.0, 1.0, 2.0])
return 1 _ »”2 X
y = x>0 array([-1., 1., 2.])
else: return y.astype(np.int) D>y = x>0
return 0 222y
array([False, True, True], dtype=bool)

o»> ¥y = y.astype(np,.int)

> Y
array([0, 1, 1])



Activation Function
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» Step function Graph
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» Sigmoid function
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* Sig step compare



https://github.com/WegraLee/deep-learning-from-scratch/blob/master/ch03/sigmoid.py
https://github.com/WegraLee/deep-learning-from-scratch/blob/master/ch03/sig_step_compare.py

Activation Function
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 Non-linear function

« Step, sigmoid function 5
 For hidden layers )
e ReLU (Rectified Linear Unit) |
. 0lz0| 02 |_—|on:|—|o|:;e:|01 |
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* Relu.py ’

Jx (x > 0) ; = =
al{x) = _
7o k=0


https://github.com/WegraLee/deep-learning-from-scratch/blob/master/ch03/relu.py

N-dimensional Array

>»> import numpy as np > B = np.array([[1,2], [3.4], [5.,6]]) 18 3-10 213 HiEEFE)Q] =) SME)
>>> A = np.array([1, 2, 3, 41) >>> prin‘t(B) —

>>> print(A) r
(12 3 4] [[1 2] I 2
>>> np.ndim(A) [3 4] ~;§, ......... .............. i
i | :
[5 61] ERE
>>> A, shape ] 5 ;
(4,) >>> np ndim(B) 5 |
>>> A.shape[0] 2 i 5 | 6
N >>> B.shape L
(3, 2) s
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p.array( [1, 2, 3] ) #37| (3,)2 21X} HjH
p.array( [ [1, 2, 3] 1) #37] (1,3)2 2X€

p.array( [ [1], [2], [3] 1) #37] (3,1)¢ 2
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N-dimensional Array

Dot product
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N\ >»> A = np.array([[1,2], [3,4]])
19] 22 >»> A.shape
— o (2, 2)
B ey »> B = np.array([[5,6], [7,8]])
43§ 50 >»> B,shape
/ (2, 2)
/ 55> np.dot(A, B)
....__/ array([[19, 22],
[43, 5011)
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Three-layer Neural Network
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Three-layer Neural Network
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Three-layer Neural Network
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Three-layer Neural Network
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deft init_ network():

network = {}

network[ *W1'] = np.array([[@.1, ©.3, ©.5], [@.2, ©.4, ©.6]]) def identity function(x):

network| *b1°] np. arrav([@.1, ©.2, @.3]1)

network[ "W2" ] np.array([[®.1, @.4], [0.2, @.5], [0.3, 0.611) return X
network[ ‘b2 ] np.array({ [©_ 1 0.271)
[[
[@

-

I

network| *W3" ] np.array(

©@.1, ©.3], [0.2
network[ 'b3'] = np.array( L

®.411)

-

.27

-

return network

det Torward{network,K x):
W1, W2_ W3 = network[ 'W1'], network[ 'w2'], network[ 'W3"]

- -

b1, b2, b3 = network['b1'], network['b2'], network[ 'b3"']
al = np.doti{x, W1) + b1

z1 = sigmoid{al)

a2z = np.dot(z1, W2) + b2

zZ2 = sigmoid{azZ)

a3 = np.dot({z2, W3) + b3

v = identity fTunction{a3)

return w

network = init_network()
*» = np.array([1.8, ©®.5])
y = Torward(network, x)}

print(y) # [ ©.31682708 0.69627909]



Output Layer

def softmax(a):
exp_a = np.exp(a)
sum_exp a = np.sum{exp a)

« Classification or regression? y = exp_a / sun_exp_a
* [dentity function and softmax function return y
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Softmax Function

p>> a = np.array([1010, 1000, 996])
>>> np.exp(a) / np.sum(np.exp(a)) # AZEWA Bl20| H At

e Overflow=X|| i;;ay{[ nan, nan, nan]) £ HCj2 A ot
¢ O'I EEI jg—)lk—% El 6” >>> € = np,max(a) #c = 1010 (Z[CHZ})
overflow 2fX] > a - ¢
array([ 0, -10, -20])
o>
b= Hexp(m) _ Cnexp(ﬂk) >>> np.exp(a - ¢) / np.sum(np.exp(a - c))
Zexp(a;) CZ exp(ai) array([ 9.99954600e-01, 4.53978686e-05, 2.06106005e-09])
i=] i=1
— nexp(a;;-l—ngC) def softmax(a):
Eexp(ai—klﬂgC) ¢ = np.max(a)
= ) exp_a = np.exp(a = ¢) # LHEZ cf2y
N (ar+C) sum_exp_a = np.sum(exp_a)
> exp(ai+C') y = exp_a / sum_exp_a
i=1

return y



MNIST

« MNIST data set
- 7|AletE2| HEXNQ At=
« 0-977}X|Q| ==X} O|O|X| =2 <8
Training O|O|X| 60,000 & Test image 10,000%
Image data&= 28*2837
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MNIST

* load_mnist()

I | L. .
=l = import sys, 0s

|_:|, E'” Ol = )/ (Al sys _path_append(os. pardir) # 52 Cj2E{2]2] IYUS THHE ¢ U=E L3
- . - .

?:‘II Ol Dl Xl, Al & from dataset.mnist import load mnist
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« Parameter: KX_;TEZ”, t_ztl’aiﬂ}, (x_test, t_test) = load_mnist(flatten=True,
normalize’ normalize=False)
flatten, s 2t Cjojelel B4 S
one hot label print(x_train.shape) # (60000, 784)
B - print(t_train, shape) # (60600,)

(10000 784)
(10000 )

4

E=3

(

(
print(x _test. shape)
print(t test, shape)
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MNIST

° 03_
mnist_show.py
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import sys, os

sys . path. append(os pardir)

import numpy as np

from dataset mnist import load mnist
from PIL import Image

def img show(img):
pil img = Image, fromarray(np,uint8(img))
pil img,show()

(x train, t train), (x test, t test) = load mnist(flatten=True,
normalize=False)

img = x_train[0]
label = t train[0]
print(label) # 5

print(img . shape) # (784))
img = img.reshape(28, 28) # z2f 0|0jA|g ZYo= HE
print(img.shape) # (28, 28)

img show(img)



MNIST

. Of 7§ 4= 0] A

o O

»> x, _ = get_data()

>>> network = init_network()

»>» W1, W2, W3 = network['W1'], network['W2'], network['W3']
oY

>>> X, shape
(10000, 784)

»> x[@],shape TE 3-26 MEL 2 E0| HiE e 0|

(784,) X W1 W2 W3 iy Y
W1 sh .

e %4 784 784x50 50x100 100X 10 10

»> W2, shape —— L A | N

(50, 100) Ux| U U]

>>> W3, shape
(100, 10)



MNIST

e Batch N 2|
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x, t = get data()
network = init network()

batch_size = 100 # H{z| 27|
accuracy _cnt = 0

for i in range(@, len(x), batch_size):
x_batch = x[i:i+batch_size]
y_batch = predict(network, x_batch)
p = np.argmax(y_batch, axis=1)
accuracy_cnt += np sum(p == t[i:i+batch_size])

print("Accuracy:" + str(float(accuracy cnt) / len(x)))



MNIST

»> list( range(0, 10) )

0, 1, 2, 3,4,5,6, 7,8, 9]
»> list( range(®, 10, 3) )
[0, 3, 6, 9]

»>> x = np,array([[0.1, 0.8, ©.1], [0.3, 6.1, 0.6],
: [0.2, 0.5, 0.3], [6.8, 6.1, 0.1]])

>>> ¥y = np,argmax(x, axis=1)

>>> print(y)

(121 0]

>>> y = np.array([1, 2, 1, 0])
>>> t = np.array([1, 2, @, @])
>>> print(y==t)

[True True False True]

>>> np.sum(y==t)

3
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