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 HTRLT 7 A NMAER—iryoAlDT «+ L7 kU T"enshug.py”
- VEZELG AT 2 iryo ANl 3R &

& Spyder (Python 3.7)
T74A)b (A) #&.= () BF (S Y-A(O =T R F/(y7(D) I¥Y-I(0) FOJII:(P) Y- (M FRN AT (H)

B b B@ §§ @ E E .I’ (‘ E: f o e é C¥Users¥manne¥Desktop¥iryoAl

C¥Users¥mane ¢Desktop¥iryo ARRA FLEEL 3 py

B % A x X 0 © Q@ 183%
™ vk o B BLELSpy —

Created on Tue Jun 22 07:15:01 2021

@author: manne

THIHATO-5— AT 2guk F74b
0 I 4

Python 3.7.7 (tags/v3.7.7:d7c567b@8f, Mar 10 2020, 10:41:24) [MSC v.1900 64 bit (AMD64)]
Type "copyright™, "credits" or "license" for more information.

IPython 7.14.0 -- An enhanced Interactive Python.

In [1]:

IPythonJ =) EAR)
<, LSP Python: ZE{l@5T T Line 9, Col 1 UTF-8 CRLF R Mem 29%
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import os

from os import listdir

Import numpy as np

import random

import matplotlib.pyplot as plt

from matplotlib import rcParams

rcParams['font.family'] ='sans-serif’

rcParams['font.sans-serif'] = ['Hiragino Maru Gothic Pro', "Yu Gothic', 'Meirio']
HAIDED 12— I)LZEYIAD

from keras.preprocessing.image import load _img, img_to_array
from tensorflow.python.keras.models import Sequential

from tensorflow.python.keras.layers import Flatten,Dense,Dropout

#LUTOO— FIZERFEVHELZ VA, anaconda TOOMP Abort TS5 —%#5 <=-HIZANT-
os.environKMP DUPLICATE LIB OK'="True'

—EIZET (AR EFE—#TY)



[[0.47843137] [[0]

[0.4745098 ] [0]
[0.49803922] [1]
- [1]
[0.44313725] [0]
[0.45098039] [1]
[0.48235294]] [0]
[0]
[1]
[[0.02745098] [1]
[0.02745098] [1]
[0.01960784] {;}
ié:a1176471] [0]
[0.03529412] [0]
[0.04705882]] [1]
[[0.02745098] {8}
[0.02745098] (0]
[0.02352941]
o [1]
[0.00392157] [1]
[0.03529412] [0]
[0.04705882] ] {i}
[[0.02745098] [0]
[0.02745098] [0]
[0.01960784] [1]
—_ g —_ S [1]
B{EZTHIET—32D Numpyge sl (2 B A= 0. 520412 [1]
[0.0431372511] o]

labels train
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[0.45098039]
[0.48235294] ]

[[0.02745098]

[0.02745098]
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[0.03529412]
[0.04705882] ]

[[0.02745098]
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[0.00392157]
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0. ]
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test.jpgM 7 7M1 ILDRFGEFER CIERIZH S Z & ZHER !

test = load_img('./test.jpg’, color_mode="rgb’)
In  |plt.imshow(test)

plt.show()
print(test)

Itest.jp’

“U71E TSWBIEFID] £V DERR
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test.jpgM 7 7M1 ILDRFGEFER CIERIZH S Z & ZHER !

test = load _img('./test.jpg’, color mode="rgb')

plt.imshow(test) Itest.jp’

lt.show _ -
Erint(test()) “1E TESWBERD] £V ERKR

Out

RGBE VSR T
SEAHIAA TN D

- ) H 4 Z1£2316 X 3088

200 1000 1500 2000

In [103]: print(test)
<PIL.JpegImagePlugin.JpegImageFile image mode=RGB size=2316x3088 at Ox7FEEC059C390>
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test2 = load_img('./test.jpg’, color mode='rgb',target size=(10,10)) 10X 10 TRGBT&EAAL
plt.imshow(test2)

plt.show() E{R DR
orint(test2) ARSI~ ZE i

H A4 XERT




B{EZR <9 510 x10)

test2 = load_img('./test.jpg’, color mode='rgb',target size=(10,10)) 10X 10 TRGBT&EAAL
plt.imshow(test2)

plt.show() E{R DR
orint(test2) ARSI~ ZE R

H A4 XERT
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test2 img =img to array(test2)
print(test2 _img)
print(test2 _img.shape)

B{ET—2 ZFeH[Z2
Hﬂﬁlld)i'%'ﬁ

p:$



test2 img = img_to array(test2) EfgT—42 ZEHICEHR
print(test2_img) A5l DR~
print(test2_img.shape) MIRERT

[[[230. 224. 208.]
[179. 167. 153]
[52. 46. 46.]
[58. 54. 53]
[54. 49. 46.]
[88. 80. 77. (10, 10, 3)
[106. 95. 89.]
[194. 186. 167.
[213. 207. 191.
[220. 214. 198.]]




In

RDTITZEZIE—L KD

test3 = load_img('./test.jpg’,color mode='grayscale’,target_size=(10,10))
plt.imshow(test3)

plt.gray()

plt.show()

print(test3)

test3 img = img_to array(test3)
print(test3 img)

print(test3 img.shape)
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test3 = load_img('./test.jpg’,color mode='grayscale’,target_size=(10,10))
plt.imshow(test3)

plt.gray()

In plt.show()
print(test3)
test3 img = img_to array(test3)
print(test3 img)
print(test3 img.shape)

Out

10X 10D FEBREICEERE INT-
(T IR E-TLVAS)

J L—RX 4 —)L(grayscale)ld B2

0 2 4 G 8
<PIL.Image.Image image mode=L size=10x10 at Ox7FEF20BF9C10>
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(10,10, 1)D1Efa[ ZE 5 L TLY S A

([[224-]
[169.]
[ 48]
[ 55.]
[50.]

32. 10, 10, 1 o
¥ed ( ) % I D[224. ]

[186. THEZ R

[207.
[214.

224.208 ]
167. 153 ]
. 46. 46.
. 54. 53.
. 49. 46.
80. 77.
95. 89] (10, 10, 3)
186. 167 ]
207. 191]
214. 198.]]
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[[[224.] [[[224.] [[[224.]
[[l[224.]  "[169.] [169.] [169.]

[169.] 1487 [48] [48]

[ 48.] [55] [55] [55]

[ 99.] [50.] [50] [50.]

[50.]  [82] [82] [82]

[ 82.] [98] [98] [98] (4, 10, 10, 1)

[98.]  [186] [186.] [186.]

[186.]  [207] [207] [207]

[207.] _ . 214.
2147) [2_14]] [2_14]] [_ 1]

[222.]]] [222.]]] [222.]] [222.]]]]

B{R T EHEGEAAAT-EI I, E#EDOEIL, ffitDEIL, BOR)IZHE S
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list_healthy = [i for i in listdir("./COVID-NORMAL/healthy') if not i.startswith('.")]
list_covid19 = [i for i in listdir('./COVID-NORMAL/covid19') if not i.startswith(".")]

BT 714 ILE
number_of healty = len(list_healthy)
number_of covid19 = len(list_covid19)
number_of total = number_of healty + number _of covid19

#T7— 3 RERnumpy TSl % E
images_input = np. zeros((number_of_total, 64, 64, 1), dtype=int) #[E[{& 64x64 B £ 0-255% %4
images_train = np.zeros((number_of total, 64, 64, 1), dtype=float) #El{& 64x64 BHE 0-1;F &)/ A

labels_train = np.zeros((number_of_total, 1), dtype=int) #5~JL 0 : IE%E 1:COVID19 A niﬁ"ﬂ] Z2ZE|Z LEITH.

Z \E7 & T
HEIHR T 7 1 VIR Y 3AH WebClaSS‘ CCOFLWERAZEET
for i in range(0, number_of healty): VY, Vi HUE -3_ o

filepath = "./COVID-NORMAL/healthy/%s' %list_healthyfi]
temp = load_img(filepath, color mode='grayscale’, target_size=(64,64), interpolation='lanczos' )
images_input[i] = img_to_array(temp)

for i in range(0, number_of covid19):
filepath = "'./COVID-NORMAL/covid19/%s' %list_covid19][i]
temp = load_img(filepath, color mode='grayscale’, target_size=(64,64), interpolation='lanczos' )
images_input[i + number_of healty] =img_to_array(temp)

BRI 7AILDEVRIEZS U FLICO vy T

num_list = random.sample(range(250), k=250) # 0 hv 5 249 ETOHEHILHD ') X FF1ERK
print(num_list)
]=0
foriin num_list:

iImages_train[j] = images_input[i] /255.0

labels train[j] = 0 if i < number_of healty else 1

j=j+1
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print(images_input)
print(images_train)
print(images_train.shape)
print(labels_train.shape)




print(images_input)
print(images_train)
print(images_train.shape)
print(labels_train.shape)

LLL[ 20] [[[[0.14901961]
[ 10] [0.1372540 ]
| O] [0.10080302]
images_input 1?]] images_train 53;33;155%32% print(images_train.shape)
2 2*& % [[17. J”E\%E% S Y v /b [[o. 1294611768]]
- :ﬂr \ S [ 22] TR 10.101000 . .
IEFEr AT L 255 THIS T (0580502 print(labels_train.shape)
Al A1) Wﬁ% o O ”\jl k”jﬁg@ (113725401 (232 1)
K (%@/)i% X N0~ 0.04313725] ’
L9l 255) 0.04313725]
1 78:] [_[0.09411765]] ! /_LL’ s
10 0.17254002 = 3 == / 3
f1199: :0.2%65;7351: /f)ng lpil : O N\ ﬂfjj\( 75)1
.:..35: .:.6.10588235:
36 (0.01170471]
[ 381111 0.02745008]11]
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(X:64, Y:63

(X:64, Y:64
ANT—H
1/E 2= 3= 45 bE i IE
409618 .y om
5121& 2561E 1 281E o4& 321& 11&
Flatten Dense Dense Dense Dense Dense Dense

(Dropout) (Dropout) (Dropout)
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(&7 /v44) = Sequential ()

model = Sequential()
model.add(Flatten(input_shape=(64, 64, 1)))
model.add(Dense(512, activation="relu’))
model.add(Dropout(0.2))
model.add(Dense(256, activation="relu’))
model.add(Dropout(0.2))

model.add(Dense(128, activation="relu"))
model.add(Dropout(0.2))

model.add(Dense(64, activation="relu’))
model.add(Dense(32, activation="relu’))
model.add(Dense(units=1, activation='sigmoid’))
model.compile(loss='binary_crossentropy’, optimizer="Adam’, metrics=["accuracy"])
model.summary()



FEETILDIER

model.add(Flatten(input_shape=(64, 64, 1)))

FlattenZl&X. AHT—4 THBinput shapeZx 1 RITRY MILICEH L ET
SEZ(64, 64, 1)D 3RITARY FILED T, 64%X64%X1=4096D1RTY kL

IZZLET,

(64,64,1) — (4096, )

1 ~ )
2==p—=
(X:64, Y:63) <AZ>(")

FEETILOIER

(X:64, Y:64)

1EH 2[E H 3[EH 4z B 5EZR WA

5121@ 2561 1281@ 64{@ 321& 11&

Flatten Dense Dense Dense Dense Dense Dense
(Dropout) (Dropout)  (Dropout)
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(&7 V%) = Sequential ()

model = Sequential()
model.add(Flatten(input_shape=(64, 64, 1)))
model.add(Dense(512, activation="relu’))

1 (X:0,Y:0) ~
\ 1

2 (X:1,Y:0) .
3 (X:2, Y:0) \\ / </ 2

| \\\’)t‘// :

4094 (X:64, Y:62) //’,/ %:\/ 511

04, Y. ~ —— \
;/ 512

4095(X:64, Y:63)
4096(X:64, Y:64)
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model = Sequential()
model.add(Flatten(input_shape=(64, 64, 1)))
model.add(Dense(512, activation="relu’))
model.add(Dropout(0.2))
model.add(Dense(256, activation="relu’))

Dropout :

T — 570)?*?35(72’1]55% | Z 5
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model = Sequential()
model.add(Flatten(input_shape=(64, 64, 1)))
model.add(Dense(512, activation="relu’))
model.add(Dropout(0.2))
model.add(Dense (256, activation="relu’))
model.add(Dropout(0.2))
model.add(Dense (128, activation="relu"))
model.add(Dropout(0.2))
model.add(Dense(64, activation=relu’))
model.add(Dense(32, activation="relu’))
model.add(Dense(1, activation="sigmoid’))

254

255

256
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model.compile() T, “ZERFDOF

S
—
|

. : 1F i
TIEDERN 24 5

loss = “T8 K BE%L”, optimizer = w1 b B2, metrics=["“FHihfats >
,’]

/—‘\ — /\>< » > >

A RliE2 7 7 A 43%A7¢2 O Thinary_crossentropy % i5& %%%%Fﬁ _—
Elj_ii . B B \ “Jr;% L CTxiwEfk
AEFE I X IEf# 3R 2 7R d-accuracy Z 12 4R

model.compile(loss='binary_crossentropy’, optimizer="Adam’, metrics=["accuracy"])
model.summary()



FEETILDIER

Layer (type) Param #
flatten_182 (Flatten)

dense_1075 (Dense) 2097664

dropout_5607 (Dropout) 2

model.summary() /3.
’f/z)gi L/ 7":%2‘;‘] *;:A_‘ :7:\‘/]/ %g;ﬁ/\jﬁ—\ 6 dense_1076 (Dense) 131328

dropout_ 508 (Dropout)

dense_1077 (Dense)
dropout_509 (Dropout)
dense_1078 (Dense)
dense_1079 (Dense)
dense_1080 (Dense)
Total params: 2,272,257

Trainable params: 2,272,257
Non-trainable params: ©

model.compile(loss='binary_crossentropy’, optimizer='Adam’, metrics=["accuracy"])
model.summary()
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P EETILDIER
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MOC
MOC
MOC
MOC
MOC
MOC
MOC
MOC
MOC
MOC
MOC

MOC
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= Sequential()

.add(Flatten(input_shape=(64, 64, 1)))
.add(Dense(512, activation="relu'))
.add(Dropout(0.2))

.add(Dense(256, activation="relu'))
.add(Dropout(0.2))

.add(Dense(128, activation="relu'))
.add(Dropout(0.2))

.add(Dense(64, activation="relu’))
.add(Dense(32, activation='relu’))
.add(Dense(units=1, activation='sigmoid'))
.compile(loss='binary_crossentropy', optimizer='Adam’,

metrics=["accuracy"])
model.summary()




result= model.fit(images_train, labels train, batch size = 64, epochs = 100, validation_split = 0.2)

model_history[CF&E 1832 5889 5,

FEADT—2ZRAWNWT., 6469 D7 —2 ZHH L TFE #1735, batch_size = 32
2ARDT—32 Z100[B{FE > TEE Z1TD, epochs =100 (1lepochTEE T — X &R ZFH)
FERT—2D2EERAABIZHEIL TEHET 5, validation_split = 0.2
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result= model.fit(images_train, labels train, batch size = 64, epochs = 100, validation_split = 0.2)

model_history[CF&E 1832 5289 5,

FERADT—3ZAWNWT., 6469 DT —2 ZHEH L TEE %175, batch_size = 64
2RDT—2 Z100EE > TFE 1T 3. epochs =100 (1epochTFE T —2 £ ZFH)
FERT—2D2EERAABIZHEIL TEHET 5, validation_split = 0.2

In [281]: result = model.fit(images_train, labels train, batch_size = 64, epochs = 100, validation_split = 0.2)
Epoch 1/100

- s 17ms/step - loss: ©.3341 - accuracy: 0.8541 - val loss: ©0.3681 - val accuracy:

- Os 1Oms/step - loss: 0.2973 - accuracy: 0.8919 - val loss: 0.4421 - val_accuracy:

- ©s 1Oms/step - loss: ©.3467 - accuracy: 0.8649 - val loss: ©0.3417 - val_accuracy:

- Os 1loms/step - loss: ©.3116 - accuracy: 0.8919 - val loss: ©0.3454 - val accuracy:

Epoch 1/100 — epochs=1007:M T100/100% CH#H
3/3 — validation_split=0.27Z DT, FEICAHWST—2 #(%232x0.8=185.6
batch size = 64750 T 64x2 < 185.6 < 64x3T1epoch




30ms/step - loss:

10ms/step - loss:

O9ms/step

O9ms/step

9ms/step

9ms/step

10ms/step - loss:

T95&Y
Ioss FEHT—
accuracy: 5
val_loss:1REIER 7

T

(R \ {

Y/ —)LH

ts7'<7:>FL'\E$EE
— 5 ODE%”-X\
— 5 DiRE. O

loss:

loss:

loss:

loss:

0.8044

9.7331

0.4393

0.3951 -

©.7406 - accuracy: 0.4703 - val loss: ©0.8413 - val accuracy: 0.4468

©.7753 - accuracy: ©0.5405 - val loss: ©.7463 - val accuracy: ©.5532

- accuracy: 0.4703 - val loss: ©.6926 - val_accuracy: ©0.5532

- accuracy: 0.5405 - val loss: ©.6425 - val accuracy: ©0.5532

accuracy: 0.8108 - val loss: ©0.5829 - val _accuracy: 0.7447

accuracy: 0.8108 - val loss: ©.4356 - val_accuracy: 0.8298

©.4315 - val accuracy: 0.7872

©.4478 - accuracy: ©0.7946 - val_loss:

val_accuracy: *ﬁ% IF}

.—\\
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# Loss(IEfiZ & DFRE) Zloss_valuesIZTAN S

loss = result.history['loss’]

val _loss = result.history['val loss']

# IEHEE ZacclZ AN %

acc = result.history['accuracy']

val _acc = result.history['val _accuracy']

# 1M bepoch#MEFTHD) X &S

epochlist = range(1, len(loss) +1)

# EFEEDT 2 7%ES

#'D'[EF LR

plt.plot(epochlist, acc, 'bo’, label='Accuracy at training')
plt.plot(epochlist, val_acc, 'b’, label='Accuracy at validation')
# Loss(IEﬁer LDBEYDYT S THEKED

# 'ro' (IR LVER  hitps://matplotlib.org/api/_as_gen/matplotlib.pyplot.plot.html
plt.plot(epochllst, loss, 'ro', label='Loss at training’)
plt.plot(epochlist, val_loss, 'r', label='Loss at validation')
# 24 KL

plttitle(FE BRI L RE)

pit.ylabel( RITFEE . RIFREE. FKIXEXR, FIXIEAESR)
plt.xlabel('=2& Bl ¥ (epoch%k)')

plt.legend()

plt.show()
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model = Sequential()
model.add(Flatten(input_shape=(64, 64, 1)))
model.add(Dense(512, activation="relu’))

#

model.add(Dense (256, activation="relu’))

#

model.add(Dense(128, activation="relu’))

#

model.add(Dense(64, activation="relu’))
model.add(Dense(32, activation="relu’))
model.add(Dense(units=1, activation='sigmoid’))
model.compile(loss='binary_crossentropy’, optimizer="Adam’, metrics=["accuracy"])
model.summary()
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iImg1 = img_to_array(load _img('./check images/covid1.jpeg’, color mode='grayscale',target size=(64,64)))/255
img2 = img_to_array(load_img('./check_images/NORMAL.jpeg’, color mode='grayscale',target size=(64,64)))/255
check = np.zeros((2,64,64,1))

check[0] = img1

check[1] = Img2

myprobs = model.predict(check)

print(myprobs)

print('%.5f" Y%emyprobs|[0])

print(*%.5f" Y%oemyprobs|[1])

7
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2MDBERTREEL THEK S

img1 = img_to_array(load _img('./check images/covid1.jpeg’, color mode='grayscale',target size=(64,64)))/255
img2 = img_to_array(load _img('./check_images/NORMAL.jpeg’, color mode='grayscale',target size=(64,64)))/255
check = np.zeros((2,64,64,1))

check[0] = img1

check[1] = ImgZ2

myprobs = model.predict(check)

print(myprobs)

print('%.5f" %myprobs|[0])

print(*%.5f" Y%omyprobs[1])

H|5RZ HE CatAHIAATNumpyECHICE# U T DZ255TEI %



2MDBERTREEL THEK S

iImg1 = img_to_array(load _img('./check images/covid1.jpeg’, color mode='grayscale',target size=(64,64)))/255
img2 = img_to_array(load_img('./check_images/NORMAL.jpeg’, color mode='grayscale',target size=(64,64)))/255
check = np.zeros((2,64,64,1))

check[0] = img1

check[1] = Img2

myprobs = model.predict(check)

print(myprobs)

print('%.5f" Y%emyprobs|[0])

print(*%.5f" Y%oemyprobs|[1])

Bk HE THAAAThumpyBERHICEE L 72 H D 2255 TEIS
(2, 64, 64, 1)DARTEIID1THZE> T, BIRT —% Zcheck[0] &check[T]ICAXA
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iImg1 = img_to_array(load _img('./check images/covid1.jpeg’, color mode='grayscale',target size=(64,64)))/255
img2 = img_to_array(load_img('./check_images/NORMAL.jpeg’, color mode='grayscale',target size=(64,64)))/255
check = np.zeros((2,64,64,1))

check[0] = img1

check[1] = Img2

myprobs = model.predict(check)

print(myprobs)

print('%.5f" Y%emyprobs|[0])

print(*%.5f" Y%oemyprobs|[1])

HRZ HE Tt AAThumpyBCHICE- U b D2 255 TE S
(2, 64, 64, 1)DAXTEIDITHZ/E> T BRT —% Zcheck[0] &check[T]IC{XA
model.predict() TIEEZE D F I
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iImg1 = img_to_array(load _img('./check images/covid1.jpeg’, color mode='grayscale',target size=(64,64)))/255
img2 = img_to_array(load_img('./check_images/NORMAL.jpeg’, color mode='grayscale',target size=(64,64)))/255
check = np.zeros((2,64,64,1))

check[0] = img1

check[1] = Img2

myprobs = model.predict(check)

print(myprobs)

print('%.5f" Y%emyprobs|[0])

print(*%.5f" Y%oemyprobs|[1])

H|5RZ HE Tt A A ThumpyECHICEE U 7 DZ 255 TEIS
(2, 64, 64, 1)DAXTEIDITHZ/E> T BRT —% Zcheck[0] &check[T]IC{XA
model.predict() TIEZZE D F I

HAN T B EIRMRL THAD S print(myprobs)
[[8.2333648e-01]

[3.2362335€-05]]
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iImg1 = img_to_array(load _img('./check images/covid1.jpeg’, color mode='grayscale',target size=(64,64)))/255
img2 = img_to_array(load_img('./check_images/NORMAL.jpeg’, color mode='grayscale',target size=(64,64)))/255
check = np.zeros((2,64,64,1))

check[0] = img1

check[1] = Img2

myprobs = model.predict(check)

print(myprobs)

print('%.5t" Y%omyprobs[0])

print('%.5f" Y%emyprobs[1])

7%.5f %ZH TINEESMNETHNT S

print(*%.5f Y%emyprobs|[0])

0.82334 covid1.jpegld0.82334DEZERTcovid 19,
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print('%.5f" Y%omyprobs[1]) SN EENnT

0.00003
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epochs = 100, batch_size = 32, validation_split=0.2
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model = Sequential()
model.add(Flatten(input_shape=(64, 64, 1)))
model.add(Dense(units=1024, activation="relu’))
model.add(Dropout(o.5))
model.add(Dense(units=§12, activation="relu’))
model.add(Dropout(o.5))
model.add(Dense(units=256, activation="relu’))
model.add(Dense(units=128, activation="relu’))
model.add(Dense(units=64, activation="relu’))
model.add(Dense(units=32, activation="relu’))
model.add(Dense(units=16, activation=relu’))
model.add(Dense(1, activation='sigmoid’))
mode

model.summary()

P EETILDIER

.compile(loss='binary_crossentropy’, optimizer="Adam’, metrics=["accuracy"])

model_history = model.fit(images_train, labels_train, batch_size = 32, epochs =100,

validation_split = 0.2)

Accuracy at training
Accuracy at validation
Loss at training

Loss

at validation
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