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Rl RSN

SEIRETT

SEIETR

MEHSRBIERAK, NEELNET AMINERIR, ATHIFESEENERE OESEmAH
M\E‘%c‘% BEARTTE, BAMKRSFHERMHOE. BARVANREMEOENEXEER,

S =)

ALRFEATIEFROSIHRMOSMEIES, STHTEGIME, BHEETREREME)I4MEE,
BESNEELH TN,

SEIRIER

conda-py3.7.6-tf2.0
(E55—: SABESE

EHFIEREIZE—"notebook, kerneli%i¥conda-py3.7.6-tf2.0B0H],
AT TEHEURES, HEANSUESERR:

cd /data/cvilky/data
RS M ESRI4k:

cp CNN_mask_detection.zip /ddhome/data
ERIZRIER:

cd /ddhome/data
MANATRD R EEES :

lunzip CNN_mask_detection.zip
SRR BuUNzipar<, ALIBAII MU unzip:

lyum install unzip -y


af://n2
af://n3
af://n4
af://n6
af://n8
af://n10

XAlltnotebook, FJLAMIZRZEIREESAIdataS 4B with_maskFOwithout_maskFRFPSEEIEIE,
HACNN_mask_detection3Z{43z, EFFEEnotebook, BIEJFIASLLE,

Select items to perform actions on them. Upload

Notebook:
0Do ~ M| CNN_mask_detecti Name
R

o conda-py3.7.6-tf143.1
0O O data conda-py3.7.6-1f2.0

Other:

Text File
Folder
Terminal

(F55=: ESAIZRENFIFIAIE
TE1: A EXE

import os

import glob

import cv2

import numpy as np

import tensorflow as tf

import matplotlib.pyplot as plt

from sklearn.model_selection import train_test_split
from sklearn.metrics import accuracy_score

from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import Conv2D, MaxPooling2D, Activation, Dropout,
Dense, Flatten

FE2: FREVENE
HIERBIE, SSERRE RIS, FFTRREHE,

# datagHdRdi H 3
data = r'./data’
# N2 ERAR S 0 2 2 MR I H
with_mask = os.path.join(data, 'with_mask")
without_mask = os.path.join(data, 'without_mask")
# SO, KN E A P HER I AEA TR
X_with_mask = [os.path.abspath(fp) for fp in glob.glob(os.path.join(with_mask,

"*.3pg'))]
X_without_mask = [os.path.abspath(fp) for fp in
glob.glob(os.path.join(without_mask, '*.jpg'))]

X = X_with_mask + X_without_mask
# AERPRE, VURMAE T D5, OfCFRAMME 1E
Y = [1] * len(X_with_mask) + /*UkibZ 4T RImIEE*/

# AN E], ACA R BRI E S shuffle=TruedTELIET, 28J5750. 9LLMHI 145 Ul 242 A

I GREERRZE, R BV RS
x_train, x_test, y_train, y_test = /*IthbhiZA#ITARIES */

$E3: BERfmaE
ENEGTIIREY, EREERIORTERA (64.643) , BREGUFTEA—L:

def image_preprocessing(path, label):


af://n25
af://n26
af://n28
af://n31

data_set = []
label_set = []
# 3 [T B A B R 1 B AR DL AR AR B 3R B AR 2
for (one_path, one_label) in zip(path,label):
# cv2iRIE B ynumpy FFE
image = cv2.imread(one_path)
# A R R E RN
image_resize = cv2.resize(image, (64,64), cv2.INTER_AREA)

# cv2ILHUMAEPEEAE0-255, AL L2554 K FIA—14k
image = image_resize/255

data_set.append(image)
Tlabel_set.append(one_label)
# e FE PRI AR ]

return np.array(data_set), np.array(label_set)

AR DAL, BGEMMNETFNEGH TR, BEbMIBrNEGRIHNE, 7R3
B, FREREBERREFIIF, BFLRRELE.

B
x_train,y_train = image_preprocessing(x_train,y_train)
x_test, y_test = image_preprocessing(x_test, y_test)

#EE I GRFEAN R EE AR R
print( /*ab B AT AEES */)

Wi

(418, 64, 64, 3) (418,) (47, 64, 64, 3) (47,)

EIRETUHEAR, HAKBE, BISEREEREFEIFM, AFLIRE LE.
BN

#IENET9TRE A
plt.figure()
for i in /*MbblFEERATRIDIEE */
plt.subplot(3,3,i+1)
/% It Ak 5 AR AT ARSI S * /
plt.show()

e



100

100

(5= EEEREAIS
SB1: 1SECNNRIEIRE

CNNRZRERILIBEXEN, THEWE T NARESHE+—ERCEIHE, BINZESEEEN
RE, REESER T relusliERE, EHHEMERsoftmaxEliERil. #FERBE, BSISEREE4
FRFRIFM, ATFERELE.

def CNN_classification_model():
model = Sequential()
#RIMPEERZE, BRI R T H64%3%3, paddingfsame, iEHEE#FErelu
#ERNIN—Z0ALE, BN A2%2, K N2, paddingAsame
model.add (/* Ak i E A #HATRIGIHE */, input_shape=(64,64,3)))
modeT.add(Activation(/* it 54 TGS * /)
model.add (/* kb lH A AT IGIES * /)
model.add(Activation(/* it i AEBHTAYIAE * /)
modeT.add (/* it t1 5 A AT ARG IS * /)

#NIMHZEZE, BRI N128%3%3, paddingisame, #iEHEEFrelu
#FEIIN— AL, EH RN R2%2, K2, paddinglysame

mode . add (/* At B 25 A BEATARRD IS * /)

model.add(Activation(/* At AL FATRIBIEE*/))

mode.add (/* Ak d125 A BEAT ARSI S * /)

model.add(Activation(/* kb b1 A HATARRDIAS * /)

mode.add (/* kb i % A BEATARISIAS * /)

#RIMKZERZ, BRR S N256%3%3, paddingysame, ks $itfErelu
#EBIN— 2L Z, BN RN2%2, K N2, paddingfysame

model.add (/* Ak i H A AT IS * /)

model.add(Activation (/* At HFEAFATILIEE*/))

model.add (/* Ak % A AT ARIBIHE * /)

model.add(Activation(/* it A BHTARABIHE * /)

modeT.add (/* it it % A dATARREIEE * /)


af://n44
af://n45

#RIMZERR, B RS N512%3%3, paddingfysame, ol $itHrelu
#HENIN—ELE, &R N2%2, SK N2, paddingHsame

modeT.add (/* itk % A dATARREIEE * /)
model.add(Activation(/* it 54 TR E * /)

modeT.add (/* it d1 5 A AT ARAGIE S * /)
model.add(Activation(/* A AL FATRIBIEE*/))

modeT.add (/* itk 5 A dHATARREIEE * /)

model.add(Flatten())

model.add(Dense(1024))
model.add(Activation('relu'))
modeTl.add(Dense(512))
model.add(Activation('relu'))
model.add(Dropout(0.3))
#ETLHEBAN L, i EREHRAME T

model.add(/* it 5 A HATALIES * /)
model.add(Activation(/* il AEBTAUILIES */))

modeTl.compile(optimizer=tf.keras.optimizers.Adam(1r=0.001, decay=0.1),
loss="sparse_categorical_crossentropy',
metrics=["'accuracy'])

return model

ERINIA, HITENEEEN, ARG, BISEREBESREIF M, BF LIRS LE.
TN

modeT1=CNN_cTassification_model ()
#T BRI 24y
/¥ SeAab AR AT RASIE S * /

e

Model: "sequential"

Layer (type) output Shape Param #
conv2d (Conv2D) (None, 128, 128, 64) 1792
activation (Activation) (None, 128, 128, 64) 0
conv2d_1 (Conv2D) (None, 128, 128, 64) 36928
activation_1l (Activation) (None, 128, 128, 64) 0
max_pooling2d (MaxPooling2D) (None, 64, 64, 64) 0
conv2d_2 (Conv2D) (None, 64, 64, 128) 73856
activation_2 (Activation) (None, 64, 64, 128) 0
conv2d_3 (Conv2D) (None, 64, 64, 128) 147584
activation_3 (Activation) (None, 64, 64, 128) 0

max_pooling2d_1 (MaxPooling2 (None, 32, 32, 128) 0




conv2d_4 (Conv2D) (None, 32, 32, 256) 295168

activation_4 (Activation) (None, 32, 32, 256) 0
conv2d_5 (Conv2D) (None, 32, 32, 256) 590080
activation_5 (Activation) (None, 32, 32, 256) 0
max_pooling2d_2 (MaxPooling2 (None, 16, 16, 256) 0
conv2d_6 (Conv2D) (None, 16, 16, 512) 1180160
activation_6 (Activation) (None, 16, 16, 512) 0
conv2d_7 (Conv2D) (None, 16, 16, 512) 2359808
activation_7 (Activation) (None, 16, 16, 512) 0
max_pooling2d_3 (MaxPooling2 (None, 8, 8, 512) 0
flatten (Flatten) (None, 32768) 0

dense (Dense) (None, 1024) 33555456
activation_8 (Activation) (None, 1024) 0
dense_1 (Dense) (None, 512) 524800
activation_9 (Activation) (None, 512) 0
dropout (Dropout) (None, 512) 0
dense_2 (Dense) (None, 2) 1026
activation_10 (Activation) (None, 2) 0

Total params: 38,766,658
Trainable params: 38,766,658
Non-trainable params: 0

2. =8Ik
FERHTIRR) %4, HRABE,. BISEREEREFRIFM, AFLINIRE LE.
BN

# AT IIZR

output = model. /*ItibHHEAFATARGIHE * / (/* duAb i AT RISIRE * /, /* Ik Ab 25 A4 gE A7 ACRS 3R
5*/ batch_size=64,epochs=10,verbose=1,validation_split=0.1)

fai -
Train on 376 samples, validate on 42 samples
Epoch 1/10
376/376 [ ] - 18s 48ms/sample - loss: 1.0247 -

accuracy: 0.6596 - val_loss: 0.6768 - val_accuracy: 0.6667


af://n53

Epoch 2/10

376/376 [ ] - 17s 46ms/sample - loss: 0.6445 -
accuracy: 0.6676 - val_loss: 0.6075 - val_accuracy: 0.6667

Epoch 3/10

376/376 [ ] - 17s 46ms/sample - loss: 0.5818 -
accuracy: 0.6676 - val_loss: 0.5413 - val_accuracy: 0.6667

Epoch 4/10

376/376 [ ] - 17s 46ms/sample - loss: 0.5034 -
accuracy: 0.6676 - val_loss: 0.5071 - val_accuracy: 0.6667

Epoch 5/10

376/376 [ ] - 17s 45ms/sample - loss: 0.5242 -
accuracy: 0.6676 - val_loss: 0.5354 - val_accuracy: 0.6667

Epoch 6/10

376/376 [ ] - 17s 45ms/sample - loss: 0.4961 -
accuracy: 0.6676 - val_loss: 0.4816 - val_accuracy: 0.6667

Epoch 7/10

376/376 [ ] - 17s 46ms/sample - loss: 0.4314 -
accuracy: 0.6676 - val_loss: 0.4324 - val_accuracy: 0.6667

Epoch 8/10

376/376 [ ] - 17s 45ms/sample - loss: 0.4294 -
accuracy: 0.6702 - val_loss: 0.4139 - val_accuracy: 0.6667

Epoch 9/10

376/376 [ ] - 17s 46ms/sample - loss: 0.4006 -

accuracy: 0.7101 - val_loss: 0.4017 - val_accuracy: 0.7619

Epoch 10/10

376/376 [ ] - 17s 46ms/sample - loss: 0.3774 -
accuracy: 0.8218 - val_loss: 0.3868 - val_accuracy: 0.8095

BREMNE R EESAIXMAXR, #RNABRE, BRERSEE7REFEIFE, BAFLERSLE.

model. /*hab i A BATAGIRE * /(" . /mask.h5")
model . /* LAk EFATAEIHE * /(" . /weights.h5")

(X551 =BT

Mgk E—SRFAINEX AR HRERTINESR. #7R8E, FISEREEFREFEIF, BFE
RS g,

WIN:

new_model = CNN_classification_model()
new_model. /*thkb i AEHATAIGIAE * /(" . /weights.h5")
predictions = new_model.predict(x_test)

# T — sk

# TEENER

plt.imshow(x_test[46])

# BRI AR AN S A 2
print(predictions[46])

# RTINS, AR B R A R Tt F) 2 51
print(/* it b AT RESIHE * /)

# HArZ5
print(y_test[46])
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R ITRENREASMAB-E3

SEIRETT

SEIETR

MEHSRBIIERAK, NEELNET AMINERIR, ATHIFESEEINERE OSESEmAH
M\E‘%c‘% BEARNTTE. BAMKRSFHERMHOE. BARVANREMEOEREXEER,

S =)

ALRFEATIIEFROSIHRMOSEIES, STHTEGIME, BHEETREmRE M) |I4MEE,
BESNEELH TN,

SEIRIR

conda-py3.7.6-tf2.0
(E55—: SABESE

EHFIEREIZE— notebook, kerneli%i¥conda-py3.7.6-tf2.0B0H],
BMALUTIE TEHEURES, HEANSUESFERR:

cd /data/cvilky/data
RS M ESRIU4k:

cp CNN_mask_detection.zip /ddhome/data
ERIZRIER:

cd /ddhome/data
MANA TR EEES

lunzip CNN_mask_detection.zip
NERIRBuUNzipar<, ALIBAII MU unzip:

lyum install unzip -y


af://n2
af://n3
af://n4
af://n6
af://n8
af://n10

XAlltnotebook, FJLAMIZRZEIREESAIdataS 4B with_maskFOwithout_maskFRFPSEEIEIE,

HACNN_mask_detection3Z{43z, EFFEEnotebook, BIEJFIASLLE,

Select items to perform actions on them. Upload

Notebook:
Do ~ M| CNN_mask_detection Name ¢
R

o conda-py3.7.6-tf143.1
0O O data conda-py3.7.6-1f2.0

Other:

Text File
Folder
Terminal

(F55=: ESAIZRENFIFIAIE
TE1: A EXE

import os

import glob

import cv2

import numpy as np

import tensorflow as tf

import matplotlib.pyplot as plt

from sklearn.model_selection import train_test_split
from sklearn.metrics import accuracy_score

from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import Conv2D, MaxPooling2D, Activation, Dropout,
Dense, Flatten

2. IRENVEURE

# datamHARAEm H 5
data = r'./data’'
# N2 ERAR S 0 A2 2 M 1Y H %
with_mask = os.path.join(data, 'with_mask")
without_mask = os.path.join(data, 'without_mask")
# WSO, KN E A R I AEA TR
X_with_mask = [os.path.abspath(fp) for fp in glob.glob(os.path.join(with_mask,
"*.3pg'))]
X_without_mask = [os.path.abspath(fp) for fp in
glob.glob(os.path.join(without_mask, '*.jpg'))]
X = X_with_mask + X_without_mask
#imﬁ,,lﬁkﬂﬁTuE,Oﬁﬁkmﬁuﬁ
= [1] * lTen(X_with_mask) + [0] * Ten(X_without_mask)

vB

# ‘Ffﬁxvlf\ﬁﬂ EFTA B 7 AR AR @ shuffle=TruedTHLIKT, AJ5700. OLLBIIZS I ZREEIE v Al

IGREERRZE, ) T B FE iR
x_train, x_test, y_train, y_test = train_test_split(X, Y, shuffle=True,
train_size=0.9)

SE3: BEligmariE

EXEGTIRRE, EREEGINRIENN (64,643) , BISEGIHTII—L:

def image_preprocessing(path, label):
data_set = []


af://n25
af://n26
af://n28
af://n30

label_set = []
# IR SR AR DL R AR 25 51 3R B AR A
for (one_path, one_label) in zip(path,label):
# cv2iUE A Anumpy A RE
image = cv2.imread(one_path)
# AR R E RN
image_resize = cv2.resize(image, (64, 64), cv2.INTER_AREA)

# cv2iEZEUPHEETE0-255, FRATIERRLI255 /K IH—1k
image = image_resize/255

data_set.append(image)
Tabel_set.append(one_label)

# BRI 2R A

return np.array(data_set), np.array(label_set)

B EIARRE, 15)IFEEMNIKERHNEGHTIE, Bt BTG RTHEE:
BN

X_train,y_train = image_preprocessing(x_train,y_train)
X_test, y_test = image_preprocessing(x_test, y_test)
print(x_train.shape, y_train.shape, x_test.shape, y_test.shape)

e

(418, 64, 64, 3) (418,) (47, 64, 64, 3) (47,)

B RETR LR,
PN

#IENHT 9K I

plt.figure()

for i in range(9):
plt.subplot(3,3,i+1)
plt.imshow(x_train[i])

plt.show()

e
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(5= EEEREAIS
SB1: 1SECNNRIEIRE

CNNRZRERILIBEXEN, THEWE T NARESHE+—ERCEIHE, BINZESEEEN
RE, REESER T relusliEREL, ERHEERsoftmaxEiERsL.

def CNN_classification_model():

model
mode
mode
mode
model
mode]

modeT
mode]
mode
mode
mode]

mode
modeT
mode]
mode]
mode

mode
mode
modeT
model
mode

mode1

= Sequential()

.add(conv2D(64, (3,3), padding="same',input_shape=(64,64,3)))
.add(Activation('relu'))
.add(conv2D(64,(3,3), padding='same'))
.add(Activation('relu'))
.add(MaxPooTling2D(pool_size=(2,2), strides=2, padding='same'))

.add(conv2D(128,(3,3), padding='same'))
.add(Activation('relu'))
.add(conv2D(128,(3,3), padding="same'))
.add(Activation('relu'))
.add(MaxPooTling2D(pool_size=(2,2), strides=2, padding='same'))

.add(conv2D(256,(3,3), padding="same'))
.add(Activation('relu'))
.add(Conv2D (256, (3,3), padding="same'))
.add(Activation('relu'))
.add(MaxPooTling2D(pool_size=(2,2), strides=2, padding='same'))

.add(conv2D(512,(3,3), padding="same'))
.add(Activation('relu'))
.add(conv2D(512,(3,3), padding="same'))
.add(Activation('relu'))
.add(MaxPooTling2D(pool_size=(2,2), strides=2, padding='same'))

.add(Flatten())
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model.add(Dense(1024))
model.add(Activation('relu'))
modeTl.add(pense(512))
model.add(Activation('relu'))
model.add(Dropout(0.3))
#FETLHEWANGE, HiHZEREHRAMET
model .add(Dense(2))
model.add(Activation('softmax"'))

model.compile(optimizer=tf.keras.optimizers.Adam(1r=0.001, decay=0.1),
loss="sparse_categorical_crossentropy',

metrics=["'accuracy'])
return model

BT, FFTEDREREER,
BN

mode1=CNN_classification_model()
model . summary ()

e

Model: "sequential"

Layer (type) output Shape Param #
conv2d (Conv2D) (None, 128, 128, 64) 1792
activation (Activation) (None, 128, 128, 64) 0
conv2d_1 (Conv2D) (None, 128, 128, 64) 36928
activation_1l (Activation) (None, 128, 128, 64) 0
max_pooling2d (MaxPooling2D) (None, 64, 64, 64) 0
conv2d_2 (Conv2D) (None, 64, 64, 128) 73856
activation_2 (Activation) (None, 64, 64, 128) 0
conv2d_3 (Conv2D) (None, 64, 64, 128) 147584
activation_3 (Activation) (None, 64, 64, 128) 0
max_pooling2d_1 (MaxPooling2 (None, 32, 32, 128) 0
conv2d_4 (Conv2D) (None, 32, 32, 256) 295168
activation_4 (Activation) (None, 32, 32, 256) 0
conv2d_5 (Conv2D) (None, 32, 32, 256) 590080
activation_5 (Activation) (None, 32, 32, 256) 0

max_pooling2d_2 (MaxPooling2 (None, 16, 16, 256) 0




conv2d_6 (Conv2D) (None, 16, 16, 512) 1180160

activation_6 (Activation) (None, 16, 16, 512) 0
conv2d_7 (Conv2D) (None, 16, 16, 512) 2359808
activation_7 (Activation) (None, 16, 16, 512) 0
max_pooling2d_3 (MaxPooling2 (None, 8, 8, 512) 0
flatten (Flatten) (None, 32768) 0

dense (Dense) (None, 1024) 33555456
activation_8 (Activation) (None, 1024) 0
dense_1 (Dense) (None, 512) 524800
activation_9 (Activation) (None, 512) 0
dropout (Dropout) (None, 512) 0
dense_2 (Dense) (None, 2) 1026
activation_10 (Activation) (None, 2) 0

Total params: 38,766,658
Trainable params: 38,766,658
Non-trainable params: 0

SIE2: 1EBY)I%
BT TREN)Zk,
I

# TN

output =

model.fit(x_train,y_train,batch_size=64,epochs=10,verbose=1,validation_split=0.1

)

fa -
Train on 376 samples, validate on 42 samples
Epoch 1/10
376/376 [ ] - 18s 48ms/sample - loss: 1.0247 -
accuracy: 0.6596 - val_loss: 0.6768 - val_accuracy: 0.6667
Epoch 2/10
376/376 [ ] - 17s 46ms/sample - loss: 0.6445 -
accuracy: 0.6676 - val_loss: 0.6075 - val_accuracy: 0.6667
Epoch 3/10
376/376 [ ] - 17s 46ms/sample - loss: 0.5818 -
accuracy: 0.6676 - val_loss: 0.5413 - val_accuracy: 0.6667
Epoch 4/10
376/376 [ ] - 17s 46ms/sample - loss: 0.5034 -

accuracy: 0.6676 - val_loss: 0.5071 - val_accuracy: 0.6667
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Epoch 5/10

376/376 [ ] - 17s 45ms/sample - loss: 0.5242
accuracy: 0.6676 - val_loss: 0.5354 - val_accuracy: 0.6667

Epoch 6/10

376/376 [ ] - 17s 45ms/sample - loss: 0.4961
accuracy: 0.6676 - val_loss: 0.4816 - val_accuracy: 0.6667

Epoch 7/10

376/376 [ ] - 17s 46ms/sample - loss: 0.4314
accuracy: 0.6676 - val_loss: 0.4324 - val_accuracy: 0.6667

Epoch 8/10

376/376 [ ] - 17s 45ms/sample - loss: 0.4294
accuracy: 0.6702 - val_loss: 0.4139 - val_accuracy: 0.6667

Epoch 9/10

376/376 [ ] - 17s 46ms/sample - loss: 0.4006

accuracy: 0.7101 - val_loss: 0.4017 - val_accuracy: 0.7619

Epoch 10/10

376/376 [ ] - 17s 46ms/sample - loss: 0.3774
accuracy: 0.8218 - val_loss: 0.3868 - val_accuracy: 0.8095

BEREFINEXHRFESRIN K

model.save('./mask.h5")
model.save_weights('./weights.h5")

(E55M: 1=BUFTN
T b — S5 AP SR R T IR

new_model = CNN_classification_model()
new_model.load_weights('./weights.h5")
predictions = new_model.predict(x_test)
# T —sk &

# BEHENDEAR

plt.imshow(x_test[46])

# PEALTAE AN S IR
print(predictions[46])

# BT, e B R R R DR R T 1 2 )
print(np.argmax(predictions[46]))

# Hirdn|
print(y_test[46])

7

[0.9887921 0.01120787]
0
0
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