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import numpy as np
def im2col (input_data, filter_h, filter_w, stride=1, pad=0):

N, C, H, W = input_data.shape
out_h = (H + 2xpad - filter_h)//stride + 1
out_w = (W + 2+pad - filter_w)//stride + 1
img = np.pad(input_data, [(0,0), (0,0), (pad, pad), \
(pad, pad)], ’'constant’)
col = np.zeros((N, C, filter_h, filter_w, out_h, out_w))
for y in range(filter_h):
y_max = y + stridexout_h
for x in range(filter_w):

x_max = X + stridexout_w
coll:, :, v, %, =, :1 =\
img[:, :, y:y_max:stride, x:x_max:stride]
col = col.transpose(0, 4, 5, 1, 2, 3).reshape (Nxout_h*out_w, -1)

return col
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OiEL5DHEF e LT, UTHUNIEFIAD T, FIE
DT LT Colab ICAE—&R—X T B\
im2col-ex.py DU > V% IE—LTRERITTS
(INYFE 10, FyRILE3 T 7x7 DEABT—2 %,
5x5 D7 1 ILARAIC im2col LTW3)

x2 = np.random.rand(10,3,7,7)
col2 = im2col (x2,5,5,stride=1,pad=0)
print (col2.shape)

m col2 DFERIX 90,75 % BT

mNIEXEXSDTaILR%E 7X7T DTF—RICERTS
DTEARBIEKO IC/NYFEH10ZH#NT=HD

m751E55DT71IILEADBI3IFryRILY
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https://puffin.hannan-u.ac.jp/lect/aipr/im2col-ex.py
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HUTHEREI—-KR (BTEFHEHBDODDI > IHH
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class Convolution:
def __init_ (self, W, b, stride=1, pad=0):

self.W =W
self.b = b
self.stride = stride

self.pad = pad

# HET—42 (backward BFIZ{ER)
self.x = None

self.col = None

self.col_W = None

4 B NATRANTRA—ZDAE
self.dw None

self.db None

(- REICHL)
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(FIED 5 DHE)

def forward(self,

FN, C, FH,

N, C, H, W

self.W.shape

x.shape

out_h = 1 + int((H + 2xself.pad - FH) / self.stride)
out_w = 1 + int ((W + 2xself.pad - FW) / self.stride)

col = im2col (x,

FH, FW, self.stride, self.pad)

col_W = self.W.reshape(FN, -1).T
out = np.dot (col, col_W) + self.b
out = out.reshape (N, out_h, out_w, -1).transpose(0, 3, 1, 2)

self.x = x

self.col =
self.col_W

return out
("'ZREEL:';i< )
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(FIED 5 DHE)

def backward(self, dout):
FN, C, FH, FW = self.W.shape
dout = dout.transpose(0,2,3,1).reshape (-1, FN)
self.db = np.sum(dout, axis=0)
self.dW = np.dot(self.col.T, dout)
self.dW = self.dW.transpose(l, 0).reshape(FN, C, FH, FW)
dcol = np.dot (dout, self.col_W.T)
dx = col2im(dcol, self.x.shape, FH, FW, self.stride, self.pad)
return dx
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HUTHEREI—-F (BTFCHEHODI D IDH
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class Pooling:

def __init_ (self, pool_h, pool_w, stride=1,

self.pool_h
self.pool_w
self.stride

self.pad = pad

T—=) VT RBDRE

self.x = None
self.arg_max = None

(- REICHL)
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(FIED 5 DHE)

def forward(self, x):
N, C, H, W = x.shape
out_h = int(l + (H - self.pool_h) / self.stride)
out_w = int (1 + (W - self.pool_w) / self.stride)
col = im2col (x, self.pool_h, self.pool_w, \

self.stride, self.pad)

col = col.reshape (-1, self.pool_hxself.pool_w)
arg_max = np.argmax(col, axis=1)
out = np.max(col, axis=1)
out = out.reshape (N, out_h, out_w, C).transpose(0, 3, 1, 2)
self.x = x

self.arg_max
return out

(”'ZREEL::;i( )
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(FIED 5 DHE)

def backward(self, dout):

dout = dout.transpose (0, 2, 3, 1)

pool_size = self.pool_h % self.pool_w

dmax = np.zeros((dout.size, pool_size))

dmax [np.arange (self.arg_max.size), \

self.arg_max.flatten ()] = dout.flatten()
dmax = dmax.reshape (dout.shape + (pool_size,))
dcol = dmax.reshape (dmax.shape[0] * \
dmax.shape[l] *» dmax.shape[2], -1)

dx = col2im(dcol, self.x.shape, self.pool_h, \
self.pool_w, self.stride, self.pad)

return dx
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Y5 | BUIIAT DED

imput dim: ADT—2DFvXRIL - FE « 1D

RTT

conv_param: BEHAHBD/NAIN—/INFTA—X
(FAN2—8. T4 INEZ—H1X. ATTR,

NT4>T)

hidden size: BENED =2 —0O> D

output size: HABDZa—O> D

weight_init_std: #JHMLD & T DEADIZERE
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KAUTHREI—F (BTFREDHBDOOV Y INRHZDT. C
CTRRIO—FOBNET, RVLMTIZBEETDAATLS,)

# coding: utf-8

import sys, os, pickle

import numpy as np

from collections import OrderedDict

from layers import =x

from gradient import numerical_gradient

class SimpleConvNet:

def __init__ (self, input_dim=(1, 28, 28),

conv_param={’filter_num’ :30, ’filter_size’:5,\
"pad’ :0, ’'stride’:1}, \
hidden_size=100, output_size=10, weight_init_std=0.01):

(”'ZREE‘::;i( )
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BHRAHZA—TI)LFRy DR

(MIELISDHEE)

filter_num =
filter_size

filter_pad =
filter_strid
input_size =

e

conv_param[’ filter_num’]
conv_param|[’ filter_size’]
conv_param[’pad’]

= conv_param[’stride’]
input_dim[1]

conv_output_size = (input_size - filter_size + 2«filter_pad)

filter_stride + 1

pool_output_size = int (filter_num * (conv_output_size/2)

(- REICHL)
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BHRAHZA—TI)LFRy DR

(MELISDHEE)

+ EAHOYIEE
self.params = {}
self.params['Wl’] = weight_init_std = \
np.random.randn (filter_num, input_dim[0], \
filter_size, filter_size)
self.params[’bl’] = np.zeros(filter_ num)
self.params[’'W2’] = weight_init_std = \
np.random.randn (pool_output_size, \
hidden_size)
self.params[’'b2’] = np.zeros (hidden_size)
self.params[’'W3’] = weight_init_std = \
np.random.randn (hidden_size, output_size)
self.params[’b3’] = np.zeros (output_size)

(”'ZREEL::;i( )
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BHRAHZA—TI)LFRy DR

(MELSDHEE)

# L1 VYDERK

self.layers = OrderedDict ()

self.layers[’Convl’] = Convolution(self.params[’'Wl’],

self.params[’bl’], conv_param[’stride’], conv_param[’pad’])

self.layers[’Relul’] = Relu()

self.layers[’Pooll’] = Pooling(pool_h=2, pool_w=2, stride=2)

self.layers[’Affinel’] = Affine(self.params[’'W2’], \
self.params[’'b2’])

self.layers[’Relu2’] = Relu()

self.layers[’Affine2’] = Affine(self.params[’'W3'],

self.params[’'b3’])
self.last_layer = SoftmaxWithLoss ()

(- REICHL)
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(MIELISDHEE)

def predict(self, x):
for layer in self.layers.values():
x = layer.forward (x)
return x
def loss(self, x, t):
y = self.predict (x)
return self.last_layer.forward(y, t)
def accuracy(self, x, t, batch_size=100):
if t.ndim != 1 : t = np.argmax(t, axis=1)
acc = 0.0
for 1 in range (int (x.shape[0] / batch_size)):
tx x [ixbatch_size: (i+1) xbatch_size]
tt = t[i*batch_size: (i+1) *batch_size]
y = self.predict (tx)
y = np.argmax(y, axis=1)
acc += np.sum(y == tt)
return acc / x.shape[0]

(- REICH<)
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(MIELISDHEE)

def numerical_gradient (self, x, t):
loss_w = lambda w: self.loss(x, t)

grads = {}
for idx in (1, 2, 3):
grads[’'W’ + str(idx)] = numerical_gradient (loss_w, \
self.params[’W' + str(idx)])
grads[’b’ + str(idx)] = numerical_gradient (loss_w, \

self.params[’b’ + str(idx)])
return grads

(- REICHL)
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(MIELISDHEE)

def gradient (self, x, t):
# forward
self.loss(x, t)
# backward # init. dout =1
dout = self.last_layer.backward(l)
layers = list(self.layers.values())
layers.reverse ()
for layer in layers:
dout = layer.backward (dout)

+ RE

grads = {}

grads['W1l’], grads[’bl’] = self.layers[’Convl’].dw, \
self.layers[’Convl’].db

grads['W2'], grads[’b2’] = self.layers[’Affinel’].dw, \
self.layers[’Affinel’].db

grads['W3’], grads[’b3’] = self.layers[’Affine2’].dw, \

self.layers[’Affine2’].db
return grads

(”'ZREE‘::;:( )
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(FIED 5 DHE)

def save_params (self, file_name="params.pkl"):
params = {}

def

for

key, val in self.params.items () :
params [key] = val

with open(file_name, ’'wb’) as f:

pickle.dump (params, f)

load_params (self, file_name="params.pkl"):
with open(file_name, ’'rb’) as f:

for

for

params = pickle.load (f)
key, val in params.items () :
self.params[key] = val
i, key in enumerate([’Convl’, ’'Affinel’, ’'Affine2’]):
self.layerslkey] .W = self.params[’'W' + str(i+l)]
self.layers[key].b = self.params[’'b’ + str(i+l)]
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mE9. mymzip QU IKZRRL. EDT 7
1IL (T#INFDHETTF) % Colab. @
mymodules DHICIRFET S (—ED T 71 ILIE
FEFTETN3)

m FDLT. connnpy UAFIEI—F) o>
%% Colab. ICOAE—&R—ZXFLTRTTS

# coding: utf-8

from google.colab import drive

drive.mount (’ /content/drive’, force_remount=True)

bd = ’drive/My Drive/Colab Notebooks/mymodules’

import sys, os

sys.path.append (bd) # mymodules D77 IN%EAVR— T IDDRE
import numpy as np

import matplotlib.pyplot as plt

from mnist import load_mnist

(- REICHL)
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https://puffin.hannan-u.ac.jp/lect/aipr/mym.zip
https://puffin.hannan-u.ac.jp/lect/aipr/con_nn.py

SARIAAZ1—TIL2Y b eFEoT-FH

(MEDSDHEE)

from simple_convnet import SimpleConvNet

from trainer import Trainer

# T—ADRHAS

(x_train, t_train), (x_test, t_test) = load_mnist (flatten=False)
max_epochs = 10 # 20 IF&+I4H?!

network = SimpleConvNet (input_dim=(1,28,28), \

conv_param = {’/filter_num’: 30, ’filter_size’: 5, ’'pad’: 0, \

"stride’: 1}, hidden_size=100, output_size=10, weight_init_std=0.01)
trainer = Trainer (network, x_train, t_train, x_test, t_test, \

epochs=max_epochs, mini_batch_size=100, \

optimizer='Adam’, optimizer_param={’lr’: 0.001},\

evaluate_sample_num_per_epoch=1000)
trainer.train()
# WNIA—R2DRE
network.save_params ("params.pkl")
print ("Saved Network Parameters!")

(”'ZREEL::;i( )
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(FIEDSDHEE)

737 DEE

markers = {’train’: ’'o’, ’'test’: ’'s’}

% =
plt

plt

plt
plt
plt
plt
plt

np.arange (max_epochs)

.plot (x, trainer.train_acc_list, marker='0o’,

label='train’, markevery=2)

.plot (x, trainer.test_acc_list, marker='s’,

label='test’, markevery=2)

.xlabel ("epochs")

.ylabel ("accuracy")

.ylim (0, 1.0)
.legend(loc='lower right’)
.show ()

T. Maeda (Hannan Univ.) Al Prog.
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ORITHER - HHEEEII D IO TEE | FTHOFRERTIE
40D BVHMD ELT. BROT, BFLIZLHEES. DATD
B TLLEEV, ¥199% ORBRE B>TWET, BHHAIC
Ny o2 7anNr—23 > Tl 97% TL

Mounted at /content/drive

(B&)

train 1oss:3.3783047300109845e-05

train 1oss:0.00016617674794723952

=============== Final Test Accuracy ===============
test acc:0.988

Saved Network Parameters!
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Final Test Accuracy

test acc:0.988
Saved Network Parameters!
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