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THD RSN, FHEERZR EXE2 ETHREEZ->TW2 LaL,
FEYECIIMEERY IV Y2 —XHBEPRETS. LT, EhavbEa—
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ID—a2—arvERLEE—OET AL ESA— T a IR X 1.3 TH TR
Lz ZAh%/)—FewnwWn, =t 7 harDZD/) — Kb /) — FADIEEDRE
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fl, 2BR7% 7.5°x7.5° OREBIZHEIL, 1 3D 7 NAfHT 21T o 725t 92160 KD
30x 30 7LD PNG 77— ZHE L. 7 A7 —XIIFHERERA D B
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ZRTEANCFHL L 7e=2—F 0y NV =0 THE. BHED=2—-F L%y b
7 — 2 TliE 2 JULDERT — X 72 8% 1 KITDBAINTZER L TEE 21T 573, CNN
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THRENTWS. BAAABETIET 4 VX —% T, BIHROFH ORI 7255
ZERAA S AU 21T S . Flatten JETIZEAIAAED SN L2 RIThA%Z 1 X
TCECHNCERA L, BT, BT 27 7 ADRITE > T/ — DO EDS. K
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ReLU(z) = :(E)z (3.1)
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18 2 (1 xXJthA) 57602
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EORTAMTF—ZHOEGRZ TEI L, FHEBUCHHENRDID 2008 5 5%, HHE
SRR NGEEZ T0) 2551 11 TEHEZS. LURORTIEET ML S T
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# tensorflow keras €Y 2 =L 6 A Y R—bT 5

from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import Dense, Conv2D, Dropout, Flatten
from tensorflow.keras.optimizers import SGD

model = Sequential ()

# BAIABE D TE

model.add(

Conv2D(filters=32, # 7 4 /L X DIEL

kernel size=(3, 3), # 7 4 VZ DV A X

padding="same”, # 1T 2B T — X 2P A XT3
input_shape=(30, 30, 1), # AN 3 3T — X DR
activation="relu” # JEME(LBIZZ ReLU BAEX

)

# Flatten J& DRE
model.add(Flatten())
model.add(Dropout(0.5)) # Fav 777 b

# WHEORE
model.add(Dense(2, # HNIED =2 —va Y HEZRET 3
activation="softmax” # J&MHLEARUIEZY 7 b~ v 7 XEAEK

)

model.compile(

loss="sparse_categorical_crossentropy”, # 8L DKE, IEED I Lk
THIOMDIREZ KD B A= Z[THIMIEREZL Y br ¥ —iiE
optimizer=SGD (learning_rate=0.1), # HA D EE(L Z MESR P A FECE NET
175. FEERIZ 0.1

metrics=["accuracy”]) # FE Ml Z EfERICERE T 5

model.summary() €7 /VOWBEZ H

tensorflow . keras EY 2 — LD NN—T 3 Vi 38.0 TH5D. V—Ra— FxEfT
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%%time

# tensorflow keras €Y 2 — 64 VR—bT 5

from tensorflow.keras.callbacks import EarlyStopping
training_epochs = 100 # & B DIRE

batch size = 128 # I=Z NV FDHA X (1 Ry FHHDTF—X
# 128 D I = Nv F% 926 [A], 1lepoch=926 [H]

# 148160 D 5 BRRAET — X ZBRVT 118528 % A# S

# BarlyStopping(FHI#& 1) Bafi R REIA T S Mz 3 U8B & 1k
%)

early_stopping = EarlyStopping(

monitor="val_loss”, # Xt RIZHEFEIL

patience=5, # [FIE13 5 [A] verbose=1 # FHI T2 w7 L THIN)

history = model.fit(

x_train, # ¥ 7 — X (x_train)

y_train, # FH 7 — X DIEMEZ ~)L (y_train)

epochs=training_epochs, # FH 2 DR THEE (= Ky 7)) ZHET S
batch_size=batch_size, # I =Ny F DYV 4 XA ZFEE

verbose=1, # FH DR ZH 1T 2

validation_split=0.2, # ML 7T — X DEIE, 20%ZEH T %
shuffle=True, # LT — X % 7 > X 2THIH T 2

callbacks=|early stopping] # 1 TR v 7 DT F 5 EIZ EarlyStopping %
O H 5

)

#HTANT—=RZHOCTEE LZETVORMEZITS . xtest T X bT—
R, ytest \ZT A M T —XRDIEMET ~ )L
score = model.evaluate(x_test, y_test, verbose=0)

# TR b T— &% HWIEKBERE )
print(” Test loss:”, score|0])
#HTANT—=RZRHWIIERRZ

print(” Test accuracy:”, score[1])
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#RERITATI7V %A KR-1T2
import numpy as np
from sklearn.metrics import confusion_matrix

import pandas as pd

predict = model.predict(x_test, batch_size=16) # 7 X b 7 —X ZfiH L T
ET ML D TRZTS

results = predict.argmax(axis=1) # FHIFEROT TR D HERDEHW T L
DELH ZERS 2

# TAMT—=RDIERT XL ET NI L B TFHD 7 XVDIRETTHI% H
153

print(confusion_matrix(y_test, results))
pd.options.display.precision = 4 # FIRHTEDEE
# RETHZE T _XVDO TR T S IEHO I XVOEGE LTHIT S

conf mat = confusion_matrix(y_test, results, normalize="true’)

display(pd.DataFrame(conf_mat))

Numpy D N—3 3 & 1.26.4, scikit-learn £ 2 — LD N—= a VF 1.6.1,

pandas €Y 2 —/UiE 2.2.2 ZHEH L 7.
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