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In [9]:

import numpy as np
import tensorflow as tf
import matplotlib.pyplot as plt

# (& TensorFlow 2.x HY Keras FE[IJI# MNIST #{IELE
mnist = tf.keras.datasets.mnist

print ("AZFAF SHEIZIE")
REKRF SHRIZIG
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In [11]:

import numpy as np
import os
import tensorflow as tf

# 1/ Keras HYIZLINNE MNIST HiESE

(x_train, y train), (x_test, y test) = tf.keras.datasets.mnist.load data()

# AHE R

data dir = './my mnist data/'

if not os.path.exists(data dir):
os.makedirs(data_dir)

# JFEIERTFAN .npy XM

np.save(os.path.join(data dir, 'x train.npy'), x train)
np.save(os.path.join(data dir, 'y train.npy'), y train)
np.save(os.path.join(data dir, 'x test.npy'), x_ test)
np.save(os.path.join(data dir, 'y test.npy'), y_test)

print ("MNIST HBEBEEREFINFMER! ")

Downloading data from https://storage.googleapis.com/tensorflow/tf-k

eras-datasets/mnist.npz
11490434/11490434 30s 3us/step

MNIST HIESERFRIAMHEZR!

EEHUER

In [12]:

import numpy as np
import os

# FHE R
data_dir = './my mnist data/'

# M EHE

X_train = np.load(os.path.join(data dir, 'x train.npy'))
y _train = np.load(os.path.join(data dir, 'y train.npy'))
X_test = np.load(os.path.join(data dir, 'x test.npy'))

y _test = np.load(os.path.join(data dir, 'y test.npy'))

# FTEHIIEIE S

print ("MNIST ZESEMAMME! ")

print ("IYFHEIENEE:", x train.shape[0])
print ("MHEHEIEE: ", x_test.shape[0])

MNIST HUESEEMMAIINE!
WEEIERNEZ: 60000
ML EIEAIEZE: 10000
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In [14]:

import tensorflow as tf

# 1/ Keras HYIZELINNE MNIST H#ES%E

(x_train, y train), (x_test, y test) = tf.keras.datasets.mnist.load data()

# BEINGENNTENELES

print ("JHEEGEHIELE: ", type(x_train))
print ("YEHERZEHIELE: ", type(y_train))
print ("ZEEEZAZIR: ", x train.shape)
print ("IIZEMMEFZAIMIR: ", y_train.shape)

print ("MIAEEZIFIA: ", x _test.shape)
print ("MIXEAFEZAIRN: ", y_test.shape)

# BEHEP—KERIIEEEHE
print ("\nE—KIIGEREIE: \n", x_train[0])
print ("XNNVAIFRE: ", y_train[0])

# BEHELIRIENRAE

print ("\nJ|&EEBGHNSR/IVE: ", x train.min())
print ("IIZHERGHNRAE: ", x _train.max())
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o x_train #l x_test: FEEIGEUE, FIRA (60000, 28, 28) #1 (10000, 28,
28), F®TE 60,000 3KilllZRE /0 10,000 KNIXE F, SKEH K/ 28x28 B X,
e y_train fly_test: FHEMREEIE, o955 (60000,) f1 (10000,), "ASKER

SHRIRIMTEE (0 E 9 KERF) .
o BIRETCH: BGBRETER 03 255, RRKEE.

BEXMAIN, RETUERES MNIST BUBEERNERER.
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In [23]:

import numpy as np
import tensorflow as tf
import matplotlib.pyplot as plt

# {#fH TensorFlow/Keras Jl#; MNIST #{{E%
(x_train, y train), (x_test, y test) = tf.keras.datasets.mnist.load data()

# REBRTHIHELIHE

nsample = 1

# BEWEIF R T AIFEARZFS]

randidx = np.random.randint(0, x_ train.shape[0], size=nsample)

# WHREYVLEIRRIEAH BT EN]
for i in randidx:
# FREN S BIEIER A=
curr_img = x_train[i]
curr label = y train[i]

# ZETEG
plt.matshow(curr img, cmap='gray')

# FTHIfn 158
print (£"{i}th JZEIE, EZ: {curr_label}")

# BB R
plt.show()

GEYE, TERE: 8

46658th Il

0] 3 10 15 20 25
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AT ER, wE - BNESH, BFMASIENIE, MR, BREME TNk
AR B Sbatchsize K /)N

numClasses = 10
inputSize = 784

In numHiddenUnits = 64
traininglterations = 10000
batchSize = 64

numClassesif| & f10, Fm T A BHRHARR M T 2 liX N7 34855 RBRE & o4 BLE B iR
H, EXBRBRELREY, KEKUATUShFFEHRA, DRERKNZA, X TMnistiRERH, 647
e T .

X = tf. placeholder (tf. float32, shape = [None, inputSize])
y = tf. placeholder (tf. float32, shape = [None, numClasses])
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—EBREREHR

In [45]:
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import tensorflow as tf
from tensorflow.keras import layers, models
import numpy as np

# 1. JIEMNISTHIESE
(x_train, y train), (x_test, y test) = tf.keras.datasets.mnist.load data()

# HIEFTLIE: JGEIG/RT 7848 ME, HiFkEEA—1LE [0, 1]
X_train = x_train.reshape(-1, 28%*28).astype('float32') / 255.0
X _test = x_test.reshape(-1, 28%*28).astype('float32') / 255.0

# 2. MR ERIEEMNERE
model = models.Sequential ([
layers.InputLayer (input_ shape=(28+*28,)), # #AE, 28x2815Z=/ETF 784 T HN

layers.Dense(64, activation='relu'), # EEE, 64T /27T, HEREReLU
layers.Dense(10, activation='softmax') # BHE, 10725, (FFSoftmaxEE

1)
# 3. JERE, IEEIRKNE. WL HTHEIST

model.compile(optimizer="adam',
loss='sparse categorical crossentropy',
metrics=[ 'accuracy'])

# 4. EGRE
model.fit(x_train, y train, epochs=20, batch size=32)

# 5. NS LIRS
test loss, test acc = model.evaluate(x test, y test)
print (£"MIXEEERZE: {test_acc:.4f}")

# 6. HITATENIRERIFTN
predictions = model.predict(x_test)

# (GRS REER N EFFES]

predicted labels = np.argmax(predictions, axis=1)

# 7. HEIFEIRIIER

incorrect indices = np.where(predicted labels != y test)[0]

# FTEIRIS TN EIRAIF 2
print (f"#¢%/{len(incorrect indices)} " FUNEEIRAVIEA, ")

# 8. BIMCET/L T FERAIFE AR
num_to_display = 5 # ZESAIEIRIFAIE

plt.figure(figsize=(10, 5))

for i, idx in enumerate(incorrect indices[:num to display]):
plt.subplot(l, num to display, i + 1)
plt.imshow(x test[idx].reshape(28, 28), cmap='gray')
plt.title(f"True: {y test[idx]}, Pred: {predicted labels[idx]}")
plt.axis('off'")

plt.tight layout()
plt.show()
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Epoch 1/20

1875/1875 2s 921lus/step - accurac
y: 0.8585 - loss: 0.5115

Epoch 2/20

1875/1875 2s 897us/step - accurac
y: 0.9527 - loss: 0.1604

Epoch 3/20

1875/1875 2s 873us/step - accurac
y: 0.9682 - loss: 0.1095

Epoch 4/20

1875/1875 2s 962us/step - accurac
y: 0.9758 - loss: 0.0840

Epoch 5/20

1875/1875 2s 930us/step - accurac
y: 0.9781 - loss: 0.0690

Epoch 6/20

1875/1875 2s 876us/step - accurac
y: 0.9827 - loss: 0.0583

Epoch 7/20

1875/1875 2s 888us/step - accurac
y: 0.9847 - loss: 0.0514

Epoch 8/20

1875/1875 2s 872us/step - accurac
y: 0.9881 - loss: 0.0403

Epoch 9/20

1875/1875 2s 897us/step - accurac
y: 0.9901 - loss: 0.0340

Epoch 10/20

1875/1875 2s 893us/step - accurac
y: 0.9914 - loss: 0.0302

Epoch 11/20

1875/1875 2s 886us/step - accurac
y: 0.9915 - loss: 0.0269

Epoch 12/20

1875/1875 2s 897us/step - accurac
y: 0.9934 - loss: 0.0231

Epoch 13/20

1875/1875 2s 898us/step - accurac
y: 0.9947 - loss: 0.0196

Epoch 14/20

1875/1875 2s 889us/step - accurac
y: 0.9954 - loss: 0.0169

Epoch 15/20

1875/1875 2s 940us/step - accurac
y: 0.9959 - loss: 0.0145

Epoch 16/20

1875/1875 2s 885us/step - accurac
y: 0.9958 - loss: 0.0140

Epoch 17/20

1875/1875 2s 925us/step - accurac
y: 0.9966 - loss: 0.0132

Epoch 18/20

1875/1875 2s 907us/step - accurac
y: 0.9965 - loss: 0.0115

Epoch 19/20

1875/1875 2s 904us/step - accurac
y: 0.9969 - loss: 0.0102

Epoch 20/20

1875/1875 2s 884us/step - accurac

localhost:8888/nbconvert/html/4f 18 %% : TensorFlowSZ j5%/18.2 & #4248 847 T 5 48R 5] .ipynb?download=false 11/16



2024/9/29 11:23 18.2 $E PR W 45 AT -5 AU
y: 0.9971 - loss: 0.0090
313/313 Os 643us/step - accuracy:
0.9720 - loss: 0.1211
MILERERRZE: 0.9746
313/313 O0s 705us/step
HEI254 P FNERAIEEA,

True: 8, Pred: 2 True: 2, Pred: 9 True: 9, Pred: 5 True: 9, Pred: 1 True: 2, Pred: 7

LIAIQ[1]7
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FERBEBR

In [48]:
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import tensorflow as tf

from tensorflow.keras import layers, models
import numpy as np

import matplotlib.pyplot as plt

# 1. JIZEMNISTHIEE
(x_train, y train), (x_test, y test) = tf.keras.datasets.mnist.load data()

# WETILLEE : FEGRTFy784 a2, HiFEEEIT—1LE [0, 1]
X_train = x_train.reshape(-1, 28%28).astype('float32') / 255.0
X _test = x_test.reshape(-1, 28%*28).astype('float32') / 255.0

# 2. WEABEREIEEEIEEMNERE
model = models.Sequential([
layers.InputLayer (input shape=(28+*28,)), # #AE, 28x285=/ETF 7847 HN

layers.Dense(64, activation='relu'), # FE—EEEE, 647275, ReLUEE
layers.Dense (1024, activation='relu'), # F_EEmEE, 128174270, ReLUME
layers.Dense(10, activation='softmax') # WHE, 107385, (EFFHSoftmaxHE

1)

# 3. PIFRE, 1EEMKER. eI EIE
model.compile(optimizer="'adam',
loss='sparse categorical crossentropy',
metrics=[ 'accuracy'])

# 4. WEHEE

model.fit(x train, y train, epochs=20, batch size=32)

# 5. ENIRELIFIERE
test _loss, test_acc = model.evaluate(x_test, y test)
print (£"MIXEEMZE: {test_acc:.4f}")

# 6. HITETENLERTFTN
predictions = model.predict(x_test)

# (G REERNEFFS]

predicted labels = np.argmax(predictions, axis=1)

# 7. WERFNEIRAGER

incorrect indices = np.where(predicted labels != y test)[0]

# FTEBTS TFIE iRAIFE A
print (£"#%/{len(incorrect indices)} "IN IZAIIELR, ")

# 8. BIILETL TP IRAYFEA
num_to_display = 5 # ZETHEIRFEANE

plt.figure(figsize=(10, 5))

for i, idx in enumerate(incorrect indices[:num to display]):
plt.subplot(l, num to display, i + 1)
plt.imshow(x test[idx].reshape(28, 28), cmap='gray')
plt.title(f"True: {y_ test[idx]}, Pred: {predicted labels[idx]}")
plt.axis('off")

plt.tight layout()
plt.show()
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Epoch 1/20

1875/1875 3s lms/step
0.8772 - loss: 0.4099

Epoch 2/20

1875/1875 2s Ilms/step - accuracy:
0.9671 - loss: 0.1090

Epoch 3/20

1875/1875 3s lms/step - accuracy:
0.9764 - loss: 0.0748

Epoch 4/20

1875/1875 3s 2ms/step - accuracy:
0.9823 - loss: 0.0568

Epoch 5/20

1875/1875 2s lms/step - accuracy:
0.9854 - loss: 0.0462

Epoch 6/20

1875/1875 2s 1lms/step - accuracy:
0.9874 - loss: 0.0370

Epoch 7/20

1875/1875 3s 2ms/step - accuracy:
0.9906 - loss: 0.0286

Epoch 8/20

1875/1875 2s lms/step - accuracy:
0.9903 - loss: 0.0293

Epoch 9/20

1875/1875 3s lms/step - accuracy:
0.9919 - loss: 0.0248

Epoch 10/20

1875/1875 3s lms/step - accuracy:
0.9932 - loss: 0.0188

Epoch 11/20

1875/1875 3s 2ms/step - accuracy:
0.9935 - loss: 0.0190

Epoch 12/20

1875/1875 3s 2ms/step - accuracy:
0.9947 - loss: 0.0158

Epoch 13/20

1875/1875 4s 2ms/step - accuracy:
0.9950 - loss: 0.0158

Epoch 14/20

1875/1875 4s 2ms/step - accuracy:
0.9958 - loss: 0.0123

Epoch 15/20

1875/1875 3s 2ms/step - accuracy:
0.9950 - loss: 0.0184

Epoch 16/20

1875/1875 3s 2ms/step - accuracy:
0.9953 - loss: 0.0146

Epoch 17/20

1875/1875 3s 2ms/step - accuracy:
0.9952 - loss: 0.0152

Epoch 18/20

1875/1875 3s 2ms/step - accuracy:
0.9962 - loss: 0.0123

Epoch 19/20

1875/1875 3s 2ms/step - accuracy:
0.9969 - loss: 0.0103

Epoch 20/20

1875/1875 3s 2ms/step

accuracy:

accuracy:
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0.9958 - loss: 0.0148
313/313 Os lms/step - accuracy: 0.
9740 - loss: 0.1604
MILERERRZE: 0.9786
313/313 Os lms/step
HEI214 DTN ERIRAOFEA,

True: 4, Pred: 9 True: 6, Pred: 5 True: 4, Pred: 6 True: 2, Pred: 7 True: 2, Pred: 6
= ﬁ o
RAERLSE
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