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1 | coding: utf-8

import sys, 0s

sys.path.append(os.pardir) # BT« LI NV DT 74NN EAVYR—NTDLHDERE
from common. functions import *

from common.gradient import numerical_gradient

import numpy as np
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class TwolLayerNet:
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def _init__(self, input_size, hidden_size, output_size, weight_init_std=0.01):
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weight_init_std * np.random.randn(input_size, hidden_size)
self.[felgeliS[ 'b1'] = np.zeros(Chidden_size)
self.olelgeliS[ 'W2'] = weight_init_std * np.random.randnChidden_size, output_size)
self.[oelgeliS[ 'b2'] = np.zeros(output_size)

predict(self, x):
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21 bl, b2 = self.[elgeliS[ 'b1"'], self.[felgeliS[ 'b2"] - o - - 5 b 1
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def PIRARad(self, x):

W1, W2 = self.params['W1'], self.params['W2']
bl, b2 = self.params['bl'], self.params['b2']

al = np.dot(x, W1) + bl
z1 = sigmoid(al)

a2 = np.dot(zl, W2) + b2
y = softmax(a2)

return y

ADT—=%, BT —%

loss(self, x, t):

y = self . JRuiad(x)

return cross_entropy_error(y, t)

accuracy(self, x, t):

y = self. IRl
y = np.argmax(y, axis=1)
t = np.argmax(t, axis=1)

accuracy = np.sum(y == t) / float(x.shape[@])
return accuracy
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# X ADT—%, ©: W7 —%
def numerical_gradient(self, x, t):
loss_W = lambda W: self.loss(x, t)

grads = {}

grads['W1'] = numerical_gradient(loss_W, self.[olelgeldS[ "W1'])
grads['bl'] = numerical_gradient(loss_W, self.[oelgelyS[ 'b1'])
grads['W2'] = numerical_gradient(loss_W, self.[oelgeldS[ 'W2'])
grads['b2'] = numerical_gradient(loss_W, self.[oelgelyS[ 'b2'])

return grads

def gradient(self, x, t):
Wi, W2 = self.[elgeliS[ 'W1'], self.olelgeli§[ 'W2"]
bl, b2 = self.jlelgeliS[ 'b1'], self.[elgeliS[ 'b2"]
grads = {}

batch_num = x.shape[@]
# forward

al = np.dot(x, W1) + bl
z1 = sigmoid(al) . I e

a2 = np.dot(zl, W2) + b2
y = softmax(a2)
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# backward A v AR
dy = (y - ) / batch_num params['W1'] (21 MH WA, params['bl'] 2 1R HO/ 4 7 A
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return grads A D% B




def _init__(self, input_size, hidden_size, output_size, weight_init_std=0.01):

# EHDYIEML

self.params = {}
self.params['W1']
self.params['bl']
self.params['W2']
self.params['b2']
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weight_init_std * np.random.randn(input_size, hidden_size)
np.zeros(Chidden_size)
weight_init_std * np.random.randn(Chidden_size, output_size)
np.zeros(output_size)
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# X ADT—%, t: AT —%
def loss(self, x, t):

y - selt [EEERECO

return cross_entropy_error(y, t)

accuracy(self, x, t):

y = self.[IRTRae(x)
y = np.argmax(Cy, axis=1)
t = np.argmax(t, axis=1)

accuracy = np.sum(y == t) / float(x.shape[0])
return accuracy

ADT—%, vHAT—F
numerical_gradient(self, x, t):
loss_W = lambda W: self.loss(x, t)

grads = {}

grads['W1'] = numerical_gradient(loss_W, self.params['W1'])
grads['bl'] = numerical_gradient(loss_W, self.params['bl'])
grads['"W2'] numerical_gradient(loss_W, self.params['W2'])
grads['b2'] = numerical_gradient(loss_W, self.params['b2'])

return grads

gradient(self, x, t):

W1, W2 = self.params['W1'], self.params['W2']
bl, b2 = self.params['bl'], self.params['b2']

grads =

batch_num = x.shape[0]
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I coding: utf-8

import sys, os

sys.path.append(os.pardir) # BT« L IJMNVDT7 741 EZA Y R—KNTBLODRE
import numpy as np

import matplotlib.pyplot as plt

from dataset.mnist import load_mnist

from two_layer_net import TwolLayerNet

# T—HI DFHHIAH
(x_train, t_train), (x_test, t_test) = load_mnist(normalize=True, one_hot_label=True)

= TwoLayerNet(input_size=784, hidden_size=50, output_size=10)

iters_num = 10000 # #ODRUVODOEHREZBEERET 2
train_size = x_train.shape[0]

batch_size = 100

learning_rate = 0.1

train_loss_list = []
train_acc_list = []

test_acc_list = []

iter_per_epoch = max(train_size / batch_size, 1)
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for i1 in range(iters_num):
batch_mask = np.random.choice(train_size, batch_size)

x_batch = x_train[batch_mask]
t_batch = t_train[batch_mask]

# B DEE

#grad = SN . numerical_gradient(x_batch, t_batch)
grad = [ISaEN. gradient(x_batch, t_batch)

#INTA—5 DERH
for key in ('W1', 'bl', 'W2', 'b2"):
.par‘ams[key] -= learning_rate * grad[key]
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loss = [Naueas. Loss(x_batch, t_batch)
train_loss_list.append(loss)

if 1 % iter_per_epoch == 0:
train_acc = EANIN. accuracy(x_train, t_train)

test_acc = QISaWeIdN. accuracy(x_test, t_test)
train_acc_list.append(train_acc)

test_acc_list.append(test_acc)

print("train acc, test acc | " + str(train_acc) + ", + str(test_acc))
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23 = max(train_size / batch_size, 1)

if 1 % iter_per_epoch == 0:
train_acc = EANIN. accuracy(x_train, t_train)
test_acc = QISaWeIdN. accuracy(x_test, t_test)
train_acc_list.append(train_acc)
test_acc_list.append(test_acc)
print("train acc, test acc | " + str(train_acc) + ", " + str(test_acc))

;ﬁ 22&0)%7 HNEL->TWD
| = BEEHINTULAWL

\]

/,

s
ml

—— train acc
test acc

0 2 4 6 8 10 12 14 16

|l

>

-



