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Convolutional Neural Networks, CNN
- A4S 0 E4 A (Convolutional Layer) -~ i fbé; (Pooling Layer )
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EfficientNet
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# training data:78% dummy data:3e%
= train_test_split(df, train_size= 0.7,

train_df, dummy_df

# validation data:15% testing data:15%
train_test_split(dummy_df, train_size=

valid _df, test_df
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shuffle= True, random_state= 123)

8.5, shuffle= True, random_state= 123)

OSCC
1859
359
419
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« & * Kerasi » =1imageDataGenerator

- MLk T fsdd @) e (horizontal_flip=True )

- “EEsd & B (rotation_range=90)

- Mgk T T (width_shift_range=0.1)
f:igigg=di;z§;§§fZ§§f;rator(horizontal_flip:True,

rotation range=90,

width_shift range=0.1

)
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train_gen = tr_gen.flow_from_dataframe(train_df,
X_col= 'filepaths’,
y_col= 'labels’,
target_size= img_size,
class_mode= 'categorical’,
color_mode= 'rgb’,
shuffle= True,
batch_size= batch_size)
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Level 1

Learning Rate 0.001
Optimizer SGD
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Level 2
0.005
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Level 3
0.01
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CNN (1/2)

img_size
channels
img_shape =
class_count

cnpnadal

RHM ~ PF ]
(224 24) RGB3 ¢ r‘] ,‘%’\ FT\;;

(1mg_s;ze[9], img_size[1], channels)

= len(list(train_gen.class_indices.keys()))

Seguentizl (]

#E—/F

#FE_F

RE=F

Conv2D(64, (3, 3), activation='relu'),
BatchNormalization(),

MaxPooling2D((2, 2)),

Conv2D(128, (3
BatchNormalization(),
MaxPooling2D((2, 2)),

Conv2D(32, (3, 3), activation='relu', input_shape=img_shape),
BatchNormalization(),
MaxPooling2D((2, 2)),

7

B

, 3), activation="relu'),

gegm I 1 G

#iF

Flatten(),

W d Mend B AR R T S -

history =

cnn_model.fit(x=train_gen,

epochs= epochs,
verbose= 1,
validation_data= valid_gen,
validation_steps= None,
shuffle= True,
batch_size= batch_size)
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#ZERE

Dense(256, activation='relu', kernel_regularizer=regularizers.l2(e.e1)),
Dropout(rate=dropoutRate) . L Sf 2 , . . -

T ik A r L2 R v - Dropout ki 4 iEHE &
#BIHE

Dense(class_count, activation='softmax') ﬁéﬁ 51 A%
1

cnn_model.compile(Adamax(learning_rate= learningRate), loss='categorical_crossentropy', metrics=['accuracy'])

cnn_model . summary ()

X early stopping:r 4138 4. E#E & 2 /2

early_stopping = EarlyStopping(monitor='val_loss',
patience=18, #UTE5E,
restore_best_weights=True,
mode="min",

)

#H%%val_Loss #//

batch_size =
epochs = 3@

32
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Learning Rate
0.001
0.001
0.001
0.005
0.005
0.005
0.01
0.01
0.01

R C k-

acip
Optimizer = Dropout Rate
SGD 0.35
Adamax 0.45
RMSprop 0.55
SGD 0.45
Adamax 0.55
RMSprop 0.35
SGD 0.55
Adamax 0.35
RMSprop 0.45

Web B

Test Accuracy
53.79%
57.38%
62.90%
62.39%
65.34%
76.89%
76.77%
63.54%
53.79%
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= (224, 224)

channels = 3

img_shape = (img_size[@], img_size[1], channels)
class_count = len(list(train_gen.class_indices.keys()))

EfficientNetB3:77F 2" 7| [pase_model =

tf.keras.applications.efficientnet.EfficientNetB3(include_top= False, weights= "imagenet",
input_shape= img_shape, pooling= 'max')

efficentNet_model =
PR A 0 e e R R Y e e

Ormalization axis= -1, momentum= 8.0%

Sequential([

A

52561 i 0 H ReLU;‘,%ir;‘é 50

1ty_regularizer= regularlzers.ll(eﬂaae), I
activation=_'relu')

Dropout

Dropout(rate= dropoutRate,
Benseic!ass_coun%, BcTIvations so?fmax )

]
17 Bs ) R,
%]:‘1%]
efficentNet_model.compile(Adamax(learning_rate= learningRate), loss= 'categorical_crossentropy', metrics= ['accuracy'])
efficentNet_model.summary()
early_stopping = EarlyStopping(monitor='val_ loss 9
patience=18, /
restore_best_welghts—True,
mode="min", #Hival_Loss il

)

batch_size = 32
epochs = 38
history = efficentNet_model.fit(x=train_gen,
epochs= epochs,
verbose= 1,
validation_data= valid_gen,
validation_steps= None,
shuffle= True,
batch_size= batch_size)
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EfficientNetB3 (2/2)
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Learning Rate
0.001
0.001
0.001
0.005
0.005
0.005
0.01
0.01
0.01

R C k-

acip
Optimizer = Dropout Rate
SGD 0.35
Adamax 0.45
RMSprop 0.55
SGD 0.45
Adamax 0.55
RMSprop 0.35
SGD 0.55
Adamax 0.35
RMSprop 0.45

Web B

Test Accuracy
91.27%
97.18%
93.45%
95.51%
96.53%
82.67%
98.20%
85.11%
83.70%
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ResNet-50 (1/2)

img_size = (224, 224)

channels = 3

img_shape = (img_size[@], img_size[1], channels)
class_count = len(list(train_gen.class_indices.keys()))

ResNet-50+ gl'fﬁﬁfiq base_model = ResNet5@(include_top=False, weights="imagenet", input_shape=img_shape, pooling='max')

resNet_model = Sequential([

:}’“L'E_E]%—"— w %] , 4)3 E'éﬂ;"%c A)l' ﬁ%—% L’f base_model,

BatchNormalization(axis=-1, momentum=8.99

epsilon=8. 9-61), | |

P P T , - - _regularizer= regularlzers 12(@.016),
g /3\ 256 i3 Zé He o i ReLU};T}r' \.‘l'yﬁ:t VL | oizeroregnlacioens 11/0 oo I
22020.Ti0a%e CrOBOLTRETE. S22 o Dropout &

Dok

resNet_model.compile(Adamax(learning_rate= learningRate), loss='categorical_crossentropy', metrics=['accuracy'])

resNet_model.summary ()

early_stopping = EarlyStopping(monitor='val_loss',
patience=10, #UIEFE
restore_best_weights=True,
mode="min", #HiZval_Loss #l/\#iHF

)

batch_size = 32
epochs = 30

history = resNet_model.fit(x=train_gen,
epochs= epochs,
verbose= 1,
validation_data= valid_gen,
validation_steps= None,
shuffle= True, 13
batch_size= batch_size)
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Learning Rate
0.001
0.001
0.001
0.005
0.005
0.005
0.01
0.01
0.01

R C k-

acip
Optimizer = Dropout Rate
SGD 0.35
Adamax 0.45
RMSprop 0.55
SGD 0.45
Adamax 0.55
RMSprop 0.35
SGD 0.55
Adamax 0.35
RMSprop 0.45

Web B

Test Accuracy
95.38%
95.25%
73.68%
93.20%
74.45%
78.18%
92.94%
72.91%
56.48%
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Test Accuracy

Model
CNN
EfficientNetB3
ResNet-50

Learning Rate

0.005
0.01
0.001

Tk HBO R

|mh

Optimizer
RMSprop
SGD
SGD

CNN
EfficientNetB3

ResNet-50
10
Dropout Rate Test Accuracy
0.35 76.89%
0.55 98.20%

0.35 95.38%
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EfficientNetB3/0.01/SGD /0.55

400
2. A VS
(7 * testing datag @ )
Confusion Matrix
350
Training and Validation Loss Training and Validation Accuracy
8 === Training loss
= Validation loss 300
7 @ bestepoch=29 0.95 g
Normal
6
0.90
5
= —
o 8 085 g
g4 3 ©
= § ]
g 200
3 0.80 ;
2
0.75 150
1 == Training Accuracy
— Validation A_c,curacy 0sce 12
0 070 @ bestepoch=29
0 5 10 15 20 2% 30 0 5 10 15 20 25 30
Epochs Epochs 100
50

@
&
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Predicted Label
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Flask i o3 FE iR A

Flask%_i¢ * Python:z % % 8 cWeb i * =2

EREn I A g R B e S g [P
web development % B AP ¥ e P

R TR

(,,.

HBAE D R BT R0 S S & @ % i Flaski® = APl » 3 4% » FF 2" U enfic )

from flask import Flask, request, render_template

import numpy as np

from tensorflow.keras.models import load model

import traceback

from tensorflow.keras.preprocessing import image

from tensorflow.keras.applications.efficientnet import preprocess_input

mOdE]- . SaVE( ImOdEJ- - h5 I ) from werkzeug.utils import secure_filename

import os

app = Flask( name , static folder="static', static url path='/static")

19
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e it GET R o
@app.route(‘/’) » H 515+
S g z # % % et e AP

mﬁfz s /‘ °

*  (wapp.route(‘/predict’,
methods=[‘POST’]) i
Joig * & P @R s TR e

. appmn0%¢+APPK%;1
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@app.route('/")
def home():
return render_template("[1fERE#EHE . html")

@app.route('/predict’, methods=["'POST'])
def predict():
if img_file:

filename = secure_filename(img_file.filename)
uploads_dir = 'uploads’
os.makedirs(uploads_dir, exist_ok=True)
save_path = os.path.join(uploads_dir, filename)
img_file.save(save_path)

class_labe

1s = ['Normal", 'Oral Cancer']

img = image.load img(save path, target size=(224, 224))
img_array = image.img_to_array(img)

img_array = np.expand dims(img array, axis=0)

img array = preprocess input(img array)

predlctlon

predicted

predicted

return ren

return render_template(” D]ﬁr_“ 8].html", prediction_display_area="An error occurred”, prediction_text_color="color:

if _ name__ == "'
app.run(host=

= model.predict(img_array)
class index = np.argmax{prediction)
class label = class labels[predicted class index]

der template("fZEiEEl. html", prediction display area="7&i|

__main__
'0.9.9.8', port=30008, debug=False)

SEER -

fr= S

BwmAAk
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IR AR 43
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@

{}".format(predicted class label), predi:
red;
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Entity-Relationship Model (E-R Model)

L TR F iR A

pissrs

idCard: varchar(10) doctor: varchar(20) _—
Doctor Schedul
name: varchar(10) education: varchar(50)
id: int(11)
sex: char(2) start: date
» doctor: varchar(20 -
year: smallint(4) sex: char(2) octor: varchar(20)
date: dat
month: tinyint(2) expertise: varchar(50) ate: date
tartTime: ti
day: tinyint(2) age: int(3) startTime: time
dTime: ti
cellphone: varchar(10) endlime: time
: har(20
address: varchar(50) name: varchar(20)
»| idCard: varchar(10) ﬁ

email: varchar(50)

doctor: varchar(20) %D

b

Item: varchar(20)

date: date user id: int(11)

startTime: time account: varchar(20)

endTime: time password: varchar(20)

item: varchar(20) user name: varchar(20)

detect: varchar(20) title: varchar(20)

comment: varchar(50) user email: varchar(50) B2 ﬁ ’dﬁt 7}-1 %
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