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LAMPIRAN

Berikut ini  merupakan Source Code yang digunakan untuk
mengimplementasikan arsitektur Xception, InceptionV3, dan MobileNet dalam

mendeteksi penyakit Covid-19.

A. Visualisali Data

from google.colab import drive
drive.mount ('/content/drive")

import numpy as np
import pandas as pd
import os

import matplotlib.pyplot as plt

import tensorflow as tf

import matplotlib.image as mpimg

from tensorflow.keras.preprocessing.image import load img, img
_to _array

from tensorflow.keras.utils import to_ categorical

from tensorflow.keras.preprocessing.image import load img, img
_to _array

from tensorflow.keras.preprocessing.image import ImageDataGene
rator

from sklearn.metrics import classification report, log loss, a
ccuracy score

from sklearn.model selection import train test split

from sklearn.metrics import roc curve, auc

from scipy import interp

from itertools import cycle

directory = '/content/drive/MyDrive/ctscan/dataset covid'

File=[]

for file in os.listdir(directory):
File+=[file]

print(File)

# Visualisasi citra asli

directory = "/content/drive/MyDrive/ctscan/dataset covid/COVID
19/COVID19(100) .jpg"
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img = mpimg.imread(directory)
imgplot = plt.imshow (img)
plt.show ()

#Visualisasi citra yang diresize

img resize = load img(directory, grayscale=False, color mode='
rgb', target size=(299,299))

plt.figure(figsize=(3,3))

imgplot = plt.imshow (img resize)

# Mengubah gambar menjadi array
img arr = img to array(img resize)

# Menampilkan array
img arr

# Melakukan normalisasi
img norm = img arr/255.0

# Menampilkan array hasil normalisasi
img norm

B.  Preprocessing Data

# Preprocessing data citra

dataset = []

mapping = {'COVID19':0, 'PNEUMONIA':1, 'NORMAL':2}
count = 0

for file in os.listdir (directory):
path = os.path.join (directory,file)
for im in os.listdir (path):
image = load img(os.path.join(path,im), grayscale=Fals
e, color mode='rgb', target size=(299,299))
image = img to_ array(image)
image = image/255.0
dataset.append([image, count])
count=count+1l

# Mengubah data menjadi array
data, labelsO=zip (*dataset)
labelsl=to categorical (labels0)
data=np.array(data)
labels=np.array(labelsl)
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print (data.shape)
print (labels.shape)

# Pembagian data training dan testing
train x,test x,train y,test y=train test split(data, labels,tes
t size=0.2,random state=13)

ter = np.argmax(test y, axis=l)
np.unique (ter, return counts=True)
len(train x), len(test x)

# Menampilkan bentuk dimensi data training dan testing
print (train x.shape)
print (test x.shape)
print (train_y.shape)
print (test y.shape)

# menampilkan augmentasi
datagen = ImageDataGenerator (horizontal flip=True,vertical fli
p=True, rotation range=20,zoom range=0.2,

width shift range=0.2,height shift range=0
.2,shear range=0.1,fill mode="nearest")

C. Membangun dan melatih arsitektur Xception, InceptionV3, dan MobileNet

1. Arsitektur Xception

# Model Xception

pretrained model3 = tf.keras.applications.Xception (input shape
=(299,299,3),include_top=False,weights='imagenet', pooling="avg
")

pretrained model3.trainable = False

# membangun model Xception

inputs3 = pretrained model3.input

x3 = tf.keras.layers.Dense (128, activation='relu') (pretrained
model3.output)

outputs3 = tf.keras.layers.Dense (3, activation='softmax') (x3)
model = tf.keras.Model (inputs=inputs3, outputs=outputs3)
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model.compile (loss = 'categorical crossentropy', optimizer='ad
am', metrics=['accuracy'l])

model.summary ()

# plot the model including the sizes of the model
tf.keras.utils.plot model (model, show shapes=True)

# melatih Model
his=model.fit (datagen.flow(trainx, trainy,batch size=32),valida
tion data=(testx, testy),epochs=30)

2. Arsitektur InceptionV3

pretrained model3 = tf.keras.applications.InceptionV3(input sh
ape=(299,299,3),include_top=False,weights='imagenet',pooling="
avg')

pretrained model3.trainable = False

inputs3 = pretrained model3.input

x3 = tf.keras.layers.Dense (128, activation='relu') (pretrained
model3.output)

outputs3 = tf.keras.layers.Dense (3, activation='softmax') (x3)
model = tf.keras.Model (inputs=inputs3, outputs=outputs3)
model.compile (loss = 'categorical crossentropy', optimizer='ad

am', metrics=['accuracy'])

model.summary ()

# plot the model including the sizes of the model
tf.keras.utils.plot model (model, show shapes=True)

his=model.fit (datagen.flow(trainx,trainy,batch size=32),valida
tion data=(testx,testy),epochs=30)
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3. Arsitektur MobileNet

pretrained model3 = tf.keras.applications.InceptionV3(input sh
ape=(299,299,3),include_top=False,weights='imagenet',pooling="
avg')

pretrained model3.trainable = False

inputs3 = pretrained model3.input

x3 = tf.keras.layers.Dense (128, activation='relu') (pretrained
model3.output)

outputs3 = tf.keras.layers.Dense (3, activation='softmax') (x3)
model = tf.keras.Model (inputs=inputs3, outputs=outputs3)
model.compile (loss = 'categorical crossentropy', optimizer='ad
am', metrics=['accuracy'])

model.summary ()

# plot the model including the sizes of the model
tf.keras.utils.plot model (model, show shapes=True)

his=model.fit (datagen.flow(trainx,trainy,batch size=32),valida
tion data=(testx,testy),epochs=30)

D. Evaluasi Kinerja Model

y_pred=model.predict (testx)
pred=np.argmax (y pred,axis=1)

ground = np.argmax (testy,axis=1)

print (classification report (ground,pred))

get _acc = his.history['accuracy']

value acc = his.history['val accuracy']
get loss = his.history['loss']

validation loss = his.history['val loss']

epochs = range (len(get _acc))

plt.plot (epochs, get acc, 'r', label='Accuracy of Training dat
a')

plt.plot (epochs, value acc, 'b', label='Accuracy of Validation
data')

plt.title('Training vs validation accuracy')

plt.legend(loc=0)

plt.figure ()
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plt.show ()

epochs = range(len(get loss))

plt.plot (epochs, get loss, 'r', label='Loss of Training data')
plt.plot (epochs, validation loss, 'b', label='Loss of Validati
on data')

plt.title('Training vs validation loss')

plt.legend(loc=0)

plt.figure ()

plt.show ()

fpr, tpr, thresholds = roc curve(testy.ravel(), y pred.ravel ()

)

auc_ = auc(fpr, tpr)

plt.figure (1)

plt.plot ([0, 1], [0, 11, 'k--")

plt.plot (fpr, tpr, label='ROC (area = {:.3f})'.format (auc_ ))
plt.xlabel ('False positive rate')

plt.ylabel ('True positive rate')

plt.title ('ROC curve')

plt.legend(loc="'best"')

plt.show ()

from sklearn.metrics import confusion matrix
import seaborn as sns

conf = confusion matrix(ground, pred)

fig, ax = plt.subplots(figsize=(7,7))
sns.heatmap (conf, annot= True, ax = ax)

ax.set xlabel('Predict labels')
ax.set title('Confusion Matrix')

# Menampilkan kurva AUC-ROC
Y pred = model.predict (test x)

n classes = 3
lw = 2

Y val = test y
fpr = dict ()
dict ()
roc_auc = dict()

tpr

for i in range(n_classes):
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fprl(i], tprli], = roc_curve (Y val[:, i], Y pred[:, 1i])

roc_auc[i] = auc (fpr[i], tpr([i])

# Compute micro-average ROC curve and ROC area

fpr["micro"], tpr["micro"], = roc curve(Y val.ravel(), Y pre
d.ravel())
roc_auc["micro"] = auc(fpr["micro"], tpr["micro"])

# Pertama-tama, gabungkan semua False Positive Rates

all fpr = np.unique (np.concatenate([fpr[i] for i in range(n cl

asses)]))

# Kemudian interpolasi semua kurva ROC pada titik ini
mean_tpr = np.zeros_ like(all fpr)
for i in range(n_classes):

mean tpr += interp(all fpr, fpr[i], tprl[i])

# Terakhir, rata-rata dan hitung AUC
mean_tpr /= n_classes

fpr["macro"] = all fpr
tpr["macro"] = mean tpr
roc_auc["macro"] = auc(fpr["macro"], tpr["macro"])

# Plot semua kurva ROC
plt.figure(figsize=(8, 8))
plt.plot (fpr["micro"], tpr["micro"],

label="micro-average ROC curve (area = {0:0.2f})"
''".format (roc_auc["micro"]),
color='deeppink', linestyle=':', linewidth=4)

plt.plot (fpr["macro"], tpr["macro"],

label="macro-average ROC curve (area = {0:0.2f})"
''".format (roc_auc["macro"]),
color='navy', linestyle=':"', linewidth=4)
colors = cycle(['orange', 'green', 'blue'l])

for i, color in zip(range(n classes), colors):
plt.plot (fpr[i], tpr[i], color=color, lw=lw,
label="ROC curve of class {0} (area = {1:0.2f})"
'"'".format (i, roc_aucl[i]))

plt.plot ([0, 1]

, [0, 11, "k—=", lw=lw)
plt.x1lim([0.0, 1.0])
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plt.ylim([0.0, 1.05])

plt.xlabel ('False Positive Rate')

plt.ylabel ('True Positive Rate')

plt.title('Some extension of Receiver operating characteristic
to multi-class')

plt.legend(loc="lower right")

plt.show ()

E. Convert model for deployment

model = tf.keras.models.load model('/content/drive/MyDrive/cts
can/modelxception.h5")

model.save ('/content/drive/MyDrive/ctscan/modelxception.h5")

# Convert the model.

model = tf.keras.models.load model('/content/drive/MyDrive/cts
can/modelxception.h5")

converter = tf.lite.TFLiteConverter.from keras model (model)
tflite model = converter.convert ()

tflite model file = '/content/model.tflite'

with open(tflite model file, "wb") as f:
f.write(tflite model)
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