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Anaconda

Anaconda 8157 Python BEEssHEFZIFFAMNRAEZETH r MERETHEREE=MERE > HERZ -
2 T2 ~ BUE2MEY Python #24H o

«  #BYF : https://www.anaconda.com/products/individual > &I ZEEBEAIRRZA o
- ZH% > MIT Anaconda HIEEBIRIRIE (IDE) : Spyder °

o - o x 1. IPython F#EH : AXAIRETEI » UKIE

& Spyder (Python 3.8) |

File Edit Search Source Run Debug Consoles Projects Tools View Help s
NeDREopBEDGEHCEcE) BB £F& ¢ 5 Cmm e 4 NHEHE o
CAUsersllarnynntitled . py L O 8 #Q C —

=] \mm]edﬂ,py* = Name Type Size Value 20 *%Et%ﬁﬁ%*g : %ﬁ%*&ﬁ%%%i‘mﬁ °
0 s AtHER bR - TERITIZI0RT » RIS IREE)

e author: larry ¢ str 1 hello g0 HOTE CFE o
oo By Vst oo | P B 4. SEER  ATHNEBEERYENESE o

pr ;nt(a) E Console 1/4 ) =
° i§ ﬁri;ﬁ:; g:;g:ﬁ.s.s (default, Jul 2 2020, 17:38:36) [MSC v.1916 64 bit A| | 5. Debug (B/%EE%E) : EJ{&F%*;L’T?*EDEE%EE] ) }Eﬁ;ﬁﬁ

Type "copyright”, “"credits" or "license" for more information.
SEEE T
IPython 7.16.1 -- An enhanced Interactive Python. o j:j‘(-,ﬁﬂ nb&,ﬁiaﬁﬁiﬁ& o

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

S

8.8

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

<3, L3P Python: ready @conda: base (Python 3.8.3) Line 13, Col 9 UTF-8 CRLF RW Mem 54%
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Anacodna

EFHZRAE tensorflow £ keras :
- BABY Anacodna Prompt tRE > #IA TIIES :

>>> pip install tensorflow

>>> pip install keras
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Keras_Mnist MLP.py

eV =R P
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% Feature $FEERA 784 B float BEFIZZE(L > 1§ Label A One-Hot Encoding #REE

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

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

train_feature_vector = train_feature.reshape( (train_feature),
) .astype('float32")

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

train_feature_normalize = train_feature_ vector/
test feature_normalize = test feature_vector/

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

B TERR IR #2137 Sequential 1#EEY o

from keras.models import Sequential
from keras.layers import Dense

BMAE (x)

model = Sequential()

B (h)256 | ho | |

EM§%ﬁ%§2 model.add(Dense(units = , R O @
input_dim = ,
kernel initializer = 'normal’,
activation = 'relu'))
| model.add(Dense(units = 10,
T4+ E p R kernel initializer = 'normal’,

activation = 'softmax'))
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Keras_Mnist MLP.py

BRI
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LU compile() JETEZ Loss BEKT » optimizer RIEIEHE > M metrics FHMEERERMGE o

model.compile(loss = 'categorical crossentropy',

optimizer = 'adam', metrics = ['accuracy'])

train_history = model.fit(x = train_feature_normalize,

y = train_label onehot, validation split =
epochs = , batch size =

, verbose = 2)

fit() BILUGETTIIRR > SRS B EFIRE R ANIRE o BRI °

model.fit(x = 4518, y = Z%, validation split = EEs5ERIBDLL,
epochs = FIZRRE, batch size = BIKXBEZ/VZE, verbose = n)

- validation_split : 40 : 0.2 RMFIIHRERRE 20% > ZEEEEN ©

« verbose : EBEETIARETE c0 : FEETR > 1 FMHET > 2 5 EET o



Keras_Mnist MLP.py

B TERE evaluate() GEFHT] > AREREAVIBRRKIIRE [0] MEMEER [1]

scores = model.evaluate(test feature normalize, test label onehot)
('"\nZEMEZXR = ', scores[1])
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Keras_Mnist MLP.py
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FRAAESHER » TRERRER

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

show _images labels predictions(test feature, test label, prediction,

)







Keras _Mnist saveModel.py

B ERIE Keras {£F HDF5 1EZRERL (.h5) REFEFERER o

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

("Mnist_mlp_model.h5 tEEVEEFTEI")
del model
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Keras Mnist LoadModel.py

B ERIE %t HDF5 FEZRAEHAEE o

from keras.models import load model

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

Keras ff HDF5 1EZHM (.h5) REATFEE o

import glob, cv2

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

test _feature = []

test _label = []

for file in files:

s 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 FRA

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

test feature _normalize = test feature vector/



Keras_Mnist_Predict.py

B TAREIE Keras fEF HDF5 HERAM (.h5) IREETFIEERL o

from keras.models import load model

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

B TERE FRAREREER - WERER

prediction = model.predict(test feature_normalize)

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

show_images labels predictions(test feature, test label, prediction, o,
y (test_feature))
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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 #:4&

s 28X28

GrEE 1
SAEE 1
shE2  HEEEE
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%E#F&RB (Convolution Layer)

HREBEERKRE R EISTENIETE (Feature Detector) ETHEREH o

Original image Convolved image

model.add(Conv2D(filters = 10, # filters : 8—1@ filter MEELE—EBEBENRR -
kernel size = (3, 3), # kernel_size . RERBIRA/N > —f8#A 5*5 B¢ 3*3°
padding = 'same’, # padding : REGRERBE R KX/ > 'same’ KFRAREMER o
input_shape = (28, 28, 1), # input_shape : :REREIA/ > (28, 28, 1) & 28*28/iK °
activation = 'relu')) # activation ! BBIRT > relu RN EH/R 0 MEEA 00

flgn - LEA 10 EESE > GEL 10 & 28 * 28 MEREEER




. MMEEBREEA Max Pooling > F5HkH ZEFEHAY;
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=B R AR EREEENERERE
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model.add(MaxPooling2D(pool size = (2, 2)))

40 : 10 3R 28*28 MIBFEEER °

pool size :pool size = (2, 2)) > MEEE 10 5B 14*14 0
pool _size : pool_size = (4, 4)) > MAiB1FE) 10 5k 7*7 ¢
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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 HMfEIRA (60000, 28, 28, 1) MIMIMEMAE » BL float HFIZHE(L > §§ Label
4 One-Hot Encoding #RES o

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

I B

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

train_feature_vector =train_feature.reshape(len(train_feature),

é =1 I.I
ARIRE , 28, 1).astype('float32")
test feature vector = test feature.reshape(len(test feature),
, , 1).astype('float32")

ML ERER train_feature_normalize = train_feature vector/
test feature _normalize = test feature_vector/

train_label onehot = np utils.to categorical(train_label)
Sk =R test label onehot = np utils.to categorical(test label)




Keras_Mnist_CNN.py
B TRERE

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'))

éﬂl£"$§§iﬁ! add(MaxPooling2D(pool_size=(2, 2)))
B/t

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

SEERE

add(MaxPooling2D(pool_size=(2, 2)))
add(Dropout ( ))

add(Flatten())

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

&l FRA

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




Keras_Mnist_CNN.py

BRIFEEE LU compile() AES: Loss LR ~ optimizer R{EIEAE > M metrics FHEERRMAGE o

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

I B

train_history = model.fit(x = train_feature _normalize,

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

B TERE evaluate() GEFHT] > AREREAVIBRRKIIRE [0] MEMEER [1]

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

B TERR IR predict() #1TTERA > TERUFHERZE(CEI test_feature_normalize {EFEAI o

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

I B

A~ Mnist BEMNERAE] 10 £EFEAIGR

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

2|1

IPython console
D Console 1/A Q

ai=2(o) ai=1(o)
label = 2 label = 1

TR
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4(01 ai=9(o)
Iabel l Iabel label =9




