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Anaconda

Anaconda BT Python EESRHEFZUWANKZETIE  MARETHRBEE=1THNKRIE  BHERS
B~ T2 « EDBEY Python 1&R4H o

e #3if : https://www.anaconda.com/products/individual > &M ZEFE RARES o
- ZH% > MIT Anaconda HIEERIZEIRIE (IDE) : Spyder

~

15 — 1. IPython T4 : EAEIRE(FRRME » MRiE

& Spyder (Python 3.8) |

File Edit Search Source Run Debug Consoles Projects Tools View Help A o s
DB =0 pOBnpGH === R 2 F P & S [ClUssiay Ces A NHEHE o
CAUsexs\larrybuntitled0 py L O 8 #Q C =

=] \mﬁﬂedﬂ,py* = Name Type Size Value 2~ *Eﬁ%ﬁiﬁ%*g : %ﬁ%*ﬁ%ﬁ%%ﬂgimﬁ °

> a jint 15 LS kY — — a2z R
e k Created on Mon Aug 10 13:35:25 2020 b V‘NEFluat 1 o 3. EE) ﬁ%ﬁﬁ?ﬁ/‘l’\ . T:T:ﬁﬂﬁ'*iftﬁu ’ ﬂ%ﬁ%fﬁﬁg7
@author: larry c str 1  hello wﬁ%ﬁﬂ’tﬁiﬁﬁ% o

sras o Vot oober | B FlS 4. BHER  THEBATRYENEAR o

c = "hello"

1 peint(a) O Console 114 B ms=
12 int(b) ihe " ; - + jEE 5O . /e 4 |
Ok il oy 20 e, w2, e pscseesne | 5. Debug (FRERIEER) 1 ERFHTIZENE - ARE
Type "copyright”, “"credits" or "license" for more information.

IPython 7.16.1 -- An enhanced Interactive Python. o *ﬁﬁggﬁﬁﬁﬁﬁﬁgi{é °

In [1]: runfile('C:/Users/larry/untitled@.py’, wdir="C:/Users/
larry’

5

8.8

Traceback (most recent call last): )
IPython console  History

<3, LSP Python: ready @conda: base (Python 3.8.3) Line 13, Col 9 UTF-8 CRLF RW Mem 54%
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e >>> pip install tensorflow
e >>> pip install keras
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Keras_Mnist MLP.py
1% Feature $HE{ERA 784 B float EXFIZZE(L > 1% Label 24 One-Hot Encoding #RES o

from keras.datasets import mnist
from keras.utils import np utils

FERVE gV FRIE

(train_feature, train_label), (test feature, test label) = mnist.load data()

train_feature_vector = train_feature.reshape( (train_feature),

= u =] 'J
s IR AE B ).astype('float32")
test feature vector = test feature.reshape( (test_feature),
).astype('float32")

AL AR train_feature_normalize = train_feature_ vector/
test feature_normalize = test feature_vector/

train_label onehot = np utils.to categorical(train_label)
& R 7838 test label onehot = np utils.to categorical(test label)
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Keras_Mnist MLP.py

B TRERE

slI#RIR A

SRR

&l /- 7R

I Sequential #EH! o

from keras.models import Sequential

BMAE (x)

model = Sequential()

model.add(Dense(units = ,
input_dim = ,
kernel initializer = 'normal’,
activation = 'relu'))

model.add(Dense(units = ,

kernel initializer = 'normal’,
activation = 'softmax"'))



Keras_Mnist MLP.py

B TERRIE L compile() AR Loss KT » Optimizer =IEIETTIE > M metrics sHMEEMIRRYITIE o

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

EI%EEK%D%%

train_history = model.fit(x = train_feature_normalize,

y = train_label onehot, validation split =
epochs = , batch size = , verbose = 2)

fit() BILUETTIIRR > SIARS B EFIRE R ANIRE o 5BA0 T -

model.fit(x = 4518, y = 2%, validation split = Egs5ERIBDLL,
— epochs = FI&RREN, batch size = BILKXBEZ/VE, verbose = n)
TR — -
- validation_split : 80 0.2 RTRAFFINREFHRE 20% E(EEREEN
« verbose . BRREETINKEIZ o0 TN 1. AT 2 . BHETR

l)='| E/EU




Keras_Mnist MLP.py

B TR evaluate() FEIEHRT > ARFHMERERVIRKRRKINGRE [0] MEMEER [1] -

scores = model.evaluate(test feature normalize, test label onehot)
("\nZEHEZXR = ', scores[1])

FERVE gV FRIE

slI#RIR A
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Keras_Mnist MLP.py

B TR AR REE R - LERRER

prediction = model.predict(test feature_normalize)
prediction = np.argmax(prediction, axis = 1)

FERVE gV FRIE

show_images labels predictions(test feature, test label, prediction, ©)
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Keras _Mnist saveModel.py

B TERRIE Keras {EF HDF5 HEZAM (.h5) REETFIERL o

model.save( 'Mnist mlp model.h5")

("Mnist_mlp_model.h5 1EEEEFTEI")
del model

FERVE gV FRIE
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Keras Mnist LoadModel.py

B TERRIE Keras {EF HDF5 HEZAM (.h5) REETFIERL o

from keras.models import load model

print("EHAMEE Mnist _mlp model.h5")
model = load model('Mnist mlp model.h5")
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Keras_Mnist_Predict.py
Keras {£/H HDF5 EZRZRM (.h5) REFEFER o

import glob, cv2

files = glob.glob("imagedata\*.jpg" )

test _feature = []

test _label = []

for file in files:

AR img = cv2.imread(file)

img = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
_, img = cv2.threshold(img, , , Cv2.THRESH BINARY_INV)
test_feature.append(img)
label = file[10:11]
test_label.append(int(label))

test feature=np.array(test_feature)
test label=np.array(test_label)

&l /- TR

test feature vector = test feature.reshape( (test_feature),
).astype('float32")

test feature _normalize = test feature vector/



Keras_Mnist_Predict.py

B TERRIE Keras {EF HDF5 HEZAM (.h5) REETFIERL o

from keras.models import load model

("EHAEE Mnist_mlp_model.h5")
model = load model('Mnist mlp model.h5")

&l /- TR




Keras_Mnist_Predict.py

B TR AR REE R - LERRER

prediction = model.predict(test feature_normalize)

prediction = np.argmax(prediction, axis = 1)

show_images labels predictions(test feature, test label, prediction, o,

i len(test_feature))
AR

al = 6 (o) al = 7 (o) al = 9 (o) al = 9 (o) al = 8 (x)
2 label =6 label =7 label =9 label =9 label =9
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MLP vs CNN #t4#
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E#F&B (Convolution Layer)

g

G2 i RIE R B4 ERIEER (Feature Detector) E{THF

Original image

i
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i

Convolved image

model.add(Conv2D(filters = 10, # filters : 1@ filter MEEE—EBEXR -
kernel_size = (3, 3), # kernel_size . FRERBIRA/N > —ff#A 5*5 B¢ 3*3°
padding = 'same’, # padding . REEBREHEBR A/ > 'same’ KREREBEER
input_shape = (28, 28, 1), # input_shape : REREIX/ > (28, 28, 1) & 28*28/Fk °
activation = 'relu')) # activation ! BBIRT > relu RN EH/NR o0 MEFES 00

Flan : EEE 10 EESR > EES 10 3k 28 * 28 WEREEER -




- MEREBEIHA Max Pooling ° FEHRHIEEFNRAE » lHER RIKHE R BIZP
i BAEERVAS S Fldm R EREEENEREREE R = o

L4

BIgn : 10 3R 28 * 28 MEREEER
pool size : pool size = (2, 2))° F

8% 10 3R 14 * 140
BE

o
[=]
@55 105k 7 * 7o

pool size : pool size = (4, 4)) *HL
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# BB 11018 28*28 AAMEA

Conv2D (filters=10,
kernel_size=(3,3),
padding='same',
input_shape=(28,28,1),

activation='relu')

$H4ALRE 1: 1018 14*14 B A
MaxPooling2D (pool_ size=(2, 2))

# BB 22018 14*%14 HEHE AR
Conv2D (filters=20,
kernel size=(3,3),
padding="'same',

activation='relu')

#2201 77 B A
MaxPooling2D(pool size=(2, 2))

$ELFEE 20%7*7=980 {EMFLET
Flatten ()

PSSR R 256 BMET

Dense (256, activation='relu')

$EIHMER 10 EHET

Dense (10,activation='softmax"')




Keras_Mnist_CNN.py

1 Feature (A% (60000, 28, 28, 1) WIUMME > B float HFIEHL > 1§ Label &
4 One-Hot Encoding #4RH5 o

from keras.datasets import mnist
from keras.utils import np_utils

eV =L

(train_feature, train_label), (test feature, test label) = mnist.load data()

train_feature_vector =train_feature.reshape(len(train_feature),

é M =] IJ
allfRAR A s , 1).astype('float32")
test feature vector = test feature.reshape(len(test feature),
, , 1).astype('float32")

LR train_feature_normalize = train_feature_vector/
test feature _normalize = test feature_vector/

train_label onehot = np utils.to categorical(train_label)
B R F&8| test label onehot = np utils.to categorical(test label)




Keras_Mnist_CNN.py

2 3E T Z 1Mt 1+ ERE

from keras.models import Sequential
from keras.layers import Conv2D, MaxPooling2D, Dropout, Flatten, Dense

model = Sequential()

model.add(Conv2D(filters = 10,
kernel size = (3, 3),
padding = 'same',
input_shape = (28, > 1),
activation = 'relu'))

E}”Z ++§2 add(MaxPooling2D(pool_size=(2, 2)))
B/t ~

add(Conv2D(filters = 20,
kernel _size = (3, 32),
padding = 'same',
activation = 'relu'))

SRR

add(MaxPooling2D(pool size=(2, 2)))
add(Dropout ( ))

add(Flatten())

add(Dense(units , activation = 'relu'))

F 384

add(Dense(units , activation = 'softmax'))




Keras_Mnist CNN.py
BRI TERRIE LA compile() A®EF: Loss BRI ~ Optimizer SR{EIEHIE > Fl metrics FHLZEMRIGIE o

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

EE RV =P

train_history = model.fit(x = train_feature _normalize,

v y = train_label _onehot, validation_split =
epochs = , batch_size = , verbose = 2)

SRR

F 384




Keras_Mnist_CNN.py

B TR evaluate() FEIEHRT > ARFHMERERVIRKRRKINGRE [0] MEMEER [1] -

scores = model.evaluate(test feature normalize, test label onehot)
print('\nZEEZE = ', scores[1])

EE RV =P

slI#RIR A

&l /- 7R




Keras_Mnist_CNN.py

Bl fERRIE predict() #EITTER| > TEERUFFEEZEZE(LEB test feature normalize {EFEM o

prediction = model.predict(test feature_normalize)
prediction = np.argmax(prediction, axis = 1)

EE RV =P

BT Mnist BERERA] 10 FTRALR o

Y show_images labels predictions(test feature, test label, prediction, ©)

slI#RIR A

IPython console
D Console 1/A Q

ai=2(o)
label = 2

=4 (o]
Iabel l Iabel




