CNN of Malaria Cell
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In [2]: | #8048 - 7

SIZE=E4
dataset = []
label = []
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In 3): PEREAGEEE  LIRESS R0 A RERTS RS ETEES

115td1r{DﬂTﬂ DIR + "Parasitized/")
for i, image name in enumerate{par351tlzed images):

try:
it (image name.split('.')[1] == ‘png’'):
image = cw2.imread(DATA_DIR + 'Parasitized/' + image_name)
image = Image.fromarray(image, 'RGE")

image = image.resize((SIZE, SIZE)})
dataset.append(np.array(image})
label.append(@)
except Exception:
print{"Could not read image {} with name {}".format(i, image name))
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In [8]:  #f=A7

BT - _-;:...*“zé EongiE - A EREE6A%64 « B SO rEE A

# AL RR R o LU 2 R A T
uninfected images = os. llstdlr{DﬂTﬂ DIR + 'Uninfected/")
for i, image name in enumerate(uninfected images):

try:
if (image_name.split('."'}[1] == 'png’):
image = cv2.imread(DATA_DIR + 'Uninfected/' + image_name)
image = Image.fromarray(image, "RGE")
image = image.resize((SIZE, SIZE)})

dataset.append{np.array({image))
label.append(1)
except Exception:
print(“Could not read image {} with name {}".format(i, image name})
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In [12]:

plt.figure(figsize - (20, 20))

for index, image index in enumerate(np.random.randint({len(parasitized images), size

plt.subplot(1l, 5, index+1)
plt.imshow(dataset[image index])
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In [17]: # T i
plt.figure(figsize - (20, 28))
for index, image_index in enumerate(np.random.randint(lan(uninfected_images),
plt.subplot(1, 5, index+1)
plt.imshow(dataset[len(parasitized_images) + image_index])
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In [58]: classifier = None
classifier = Sequential()

classifier.add(Convolution2D(32, (3, 3), input_shape = (SIZE, SIZE, 3), activation = 'relu’))
classifier.add(MaxPooling2D({pool_size = (2, 2), data_format="channels_last"))
classifier.add(BatchNormalization(axis = -1})

classifier.add(Dropout(6.2))

classifier.add(Flatten())

classifier.add(Dense(activation = 'relu’, units=512))
classifier.add(BatchNormalization(axis = -1))
classifier.add(Dropout(@.2))

classifier.add(Dense(activation = 'relu’, units=256))
classifier.add(BatchNormalization(axis = -1))
classifier.add(Dropout(6.2))

classifier.add(Dense(activation = 'sigmoid', units=2))
classifier.compile(optimizer = 'sgd', loss = 'binary_crossentropy', metrics = ['accuracy'])
print(classifier.summary())
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In [58]: |#3ViFEE8sL - A%
from keras.utils import to_categorical

X_train, X_test, y_train, y_test = train_test_split(dataset, to_categorical({np.array(label)), test_size = 8.28, random_state = @

history = classifier.fit(np.array(X_train),
y_train,

batch_size = &4,
verbose = 2,

epochs = 18,
validation_split = 8.1,
shuffle = False)

Train on 19841 samples, wvalidate on 2285 samples

Epoch 1/18

- 98s - loss: 8.6999 - accuracy: 8.6331 - val loss: B8.7385 - val_accuracy: 8.6417
Epoch 2/18

- 18@s - loss: @.5229 - accuracy: @.7487 - val_loss: ©.5151 - val_accuracy: 8.7358
Epoch 3/1@

- 99s - loss: ©.4888 - accuracy: 0.8196 - val loss: ©.4728 - val_accuracy: 8.7574
Epoch 4/18

- 975 - loss: 8.3146 - accuracy: 9.8711 - val_loss: 8.3389 - val_accuracy: B8.8585
Epoch 5/18

- 98s - loss: 8.2547 - accuracy: 8.9819 - val loss: 8.318@ - val_accuracy: 8.8746
Epoch &/1@

- 975 - loss: ©.2879 - accuracy: 0.9216 - val loss: 8.2985 - val_accuracy: 8.8837
Epoch 7/18

- 98s - loss: @.2327 - accuracy: 9.9881 - val loss: 1.8728 - val_accuracy: 8.6946
Epoch 8/18

- 985 - loss: 9.1829 - accuracy: 9.9317 - val_loss: 8.4363 - val_accuracy: 8.835@
Epoch 9/18

- 975 - loss: 9.1581 - accuracy: 8.9398 - val loss: 8.3883 - val_accuracy: 8.8718
Epoch 18/18
- 188s - loss: @.1316 - accuracy: @.9517 - val_loss: ©.2485 - val_accuracy: 8.8535

1 4
# = 7
print("Test_Accuracy: {:.2f}%".format(classifier.evaluate(np.array(X_test), np.array(y_test))[1]*188))
5512/5512 [ ] - 8s 1ms/step

Test_Accuracy: 34.00%
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Epoch=10
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In [54]: from keras.preprocessing.image import ImageDataGenerator
train_generator = ImageDataGenerator(rescale = 1/255,#/Z5/C
zoom_range = [@.5,1.5],# &85
horizontal flip = True,#
rotation_range - 30)# @S =T
test generator = ImageDataGenerator(rescale = 1/255)# 5557 555
train_generator = train_generator.flow(np.array(X_train),
y_train,
batch size = 64,
shuffle = False)
test_generator =

test generator.flow(np.array(X_test),
y_test,
batch size = 64,
shuffle = False)
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Epoch=10
In [61]:  history = classifier.fit_generator(z;:x:ﬁ::i;gz:,: Len(x train /6, Batch_size=64

epochs = 1@,

e o[RBT R [H] /5 1233F)

345/344 [ 1 - 132s 382ms/step - loss: 9.4936 - accuracy: 8.7898 N AV O o e N

A TC IR Ry a37F)
345/344 [ ] - 122s 354ms/step - loss: ©.3743 - accuracy: ©.8495 74 ul L GV /
Epoch 3/1@

345/344 [ ] - 1255 36ims/step - loss: ©.333@ - accuracy: 8.8693

Epoch 4/1@

345/344 [ ] - 116s 336ms/step - loss: ©.315@ - accuracy: ©.8804 N <

Epoch 5/16 = l g %; E = ° 89 S(y
345/344 [ 1 - 113s 326ms/step - loss: @.3018 - accuracy: ©.8347 [m WN = I . (o]
Epoch 6/1@

345/344 [ 1 - 122s 355ms/step - loss: ©.2912 - accuracy: ©.8877

Epoch 7/1@

345/344 [ 1 - 131s 379ms/step - loss: ©.2832 - accuracy: ©.8%04

Epoch 8/18 \‘ l — 5,‘ . (o)
345/344 [ 1 - 126s 366ms/step - loss: ©.2814 - accuracy: 0.8947 3 x . . (0]
Epoch 9/1@ / Ed A

345/344 [ ] - 12@s 340ms/step - loss: ©.2792 - accuracy: ©.8000 :f

oot 1010 HAN84% 1] | 10.8%
345/344 [ ] - 126s 364ms/step - loss: ©.2763 - accuracy: ©.8095@ - @

In [62]: print("Test_Accuracy(after augmentation): {:.2f}%".format({classifier.evaluate generator(test_generator, steps = len(X_test), ver
3

C512/5512 [===================== ————————— - 4375 }"Qm_r,,l,n"gtep
Test Accuracy(after augmentation): 94.38%
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In [73]: classifier = None
classifier = Sequential()

classifier.add(Convolution2D(32, (3, 3), input shape = (SIZE, SIZE, 3), activation = 'relu’})
classifier.add({MaxPooling2D{pool size = (2, 2), data_format="channels last"))
classifier.add{BatchNormalization(axis = -1})

classifier.add(Dropout(8.2))

classifier.add(Convolution2D(32, (3, 3), activation = 'relu')) %ﬁ‘iﬂ/\j
classifier.add({MaxPooling2D{pool_size = (2, 2}, data_format="channels_last"))
classifier.add{BatchNormalization(axis = -1}))

classifier.add(Dropout(8.2))

classifier.add(Flatten(})

classifier.add(Dense{activation = 'relu’, units=512))
classifier.add(BatchNormalization(axis = -1))
classifier.add(Dropout(8.2))

classifier.add(Dense{activation = 'relu’, units=256))
classifier.add{BatchNormalization(axis = -1})
classifier.add(Dropout(e.2))

classifier.add(Dense{activation = 'sigmoid', units=2))
classifier.compile{optimizer = 'sgd', loss = 'binary_crossentropy', metrics = ['accuracy'])
print{classifier.summary())




q
MK
TE]
=

35 17 352-
o 7L

4k . N S >
S8Ry » Mt

In [79]: #FSIEE
history = classifier.fit(np.array(X_train)}, EpOCh=1O
y_train,
batch_size = 64,

e Batch-size=64

epochs = 18,

e =)k CErIF L] B 987F)

Train on 19841 samples, validate on 2285 samples

Epoch 1/1@ \\ [A:‘: wil H:[_: \ 7 /[\
- 98s - loss: 8.1545 - accuracy: 8.9437 - val_loss: 8.5418 - val_accuracy: 8.881@ / X DI /fb =3 ﬂ‘ El /DY /

Epoch 2/18
- 935 - loss: ©.1492 - accuracy: 8.9467 - val loss: 8.5389 - val accuracy: ©.8791
Epoch 3/16@
- 18@8s - loss: @.1444 - accuracy: ©.9491 - val_loss: 8.6446 - val_accuracy: 8.8612

Epoch 4/18 % g ~ R
- 18@s - loss: @.1482 - accuracy: ©.9582 - val_loss: 8.7563 - val_accuracy: 8.8463 _‘)” /%> E H 88 44%
o/ SN | SZ .

Epoch 5/1@
- 183s - loss: ©8.1337 - accuracy: ©.9518 - val_loss: 8.5188 - val_accuracy: 8.8925
Epoch 6/1@
- 18@s - loss: @.1388 - accuracy: ©.9526 - val_loss: 8.3945 - val_accuracy: 8.98e2

Epoch 7/10 N JE U .
- 182s - loss: @.1285 - accuracy: ©.9535 - val loss: 8.4826 - val_accuracy: 8.8973 \Hua >4 ﬁ%rﬂ: . 87 38%
Epoch 8/18@ / ZiI=N— | SZ. .

- 183s - loss: @.122% - accuracy: ©.9552 - val_loss: 8.6668 - val_accuracy: 8.8735

N/
Epoch 9/1@ b 84(y i 3 38(y
- 955 - loss: ©.1168 - accuracy: ©.9573 - val_loss: 8.4492 - val_accuracy: 8.9836 YARN 0] E . (o)

Epoch 18/18
- 93s - loss: @.1125 - accuracy: 8.9588 - val_loss: 8.6164 - val_accuracy: 8.8844

In [88]: #5372 & 3
print("Test Accuracy: {:.2f}%".format(classifier.evaluate(np.array(X test), np.array(y_test))[1]*1e8))

e

CE12/5512 [==============================] - 7s 1m5f5tep

Test Accuracy:] 87.38%
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In [54]: from keras.preprocessing.image import ImageDataGenerator

train_gensrator = ImageDataGenerator(rescale = 1/255,#/Z:54"
zoom_range = [8.5,1.5],#&
horizontal flip = True,#
rotation_range = 3

test_generator = ImageDataGenerator(rescale = 1/255)#;

train_generator = train_generator.flow(np.array(¥_train), In [73]: | classifier — None

y_train, classifier = Sequential()
batch_size = 64,
shuffle = False) classifier.add(Convolution2D(32, (3, 3), input_shape = (SIZE, SIZE, 3), activation = 'relu'})
classifier.add(MaxPooling2D(pool_size = (2, 2), data_format="channels_last"))
test_generator = test_generator.flow(np.array(X_test), classifier.add(BatchNermalization(axis = -1))
y_test, classifier.add(Dropout(8.2})
EEE??EZIEEF;IEQS class%F%er.add(COnvoluFionZD(BZ, (%, 3), activation = 'relu’)) ) )
classifier.add(MaxPooling2D(pool_size = (2, 2), data_format="channels_last"))
classifier.add(BatchNormalization(axis = -1))

classifier.add(Dropout(8.2})
classifier.add(Flatten())

classifier.add(Dense(activation = "relu’, units=512))
classifier.add(BatchNormalization(axis = -1))
classifier.add(Dropout(8.2))

classifier.add(Dense(activation = 'relu’, units=256))
classifier.add(BatchNormalization(axis = -1))
classifier.add(Dropout(8.2))

classifier.add(Dense(activation = 'sigmoid', units=2))
classifier.compile(optimizer = 'sgd', loss = 'binary_crossentropy’, metrics = ['accuracy'])
print(classifier.summary(})
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In [82]: | history = classifier.fit_generator(train_generator, h: O
steps_per_epoch = len(X_train)/e4, Epoc 1
epochs = 18,

shuffle = False) BatCh'Size_64
Epoch 1/1@
345/344 [ ] - 1195 344ms/step - loss: ©.329@ - accuracy: ©.8735 . —t AY
I Ry 12397
245/344 [ ] - 1225 35Sms/step - loss: ©.206@8 - accuracy: ©.8263 (HVAY R = a
Epoch 3/1@ N AV N
345/344 [ ] - 137s 396ms/step - loss: ©.2789 - accuracy: ©.8843 ‘E”: yIR H:[_: 501 / >
Epoch 4/18 5a [:[I /ftl = ﬂ‘ H AN /

345/344 [ ] - 137s 396ms/step - loss: ©.2712 - accuracy: ©.8968
Epoch 5/1@
345/344 [ ] - 1255 364ms/step - loss: 8.2668 - accuracy: ©.8083
Epoch 6/1@
- R . R . o ~
i:ii?;ge 1 - 124s 359ms/step - loss: ©.2643 - accuracy: 8.8996 :}”ggﬁﬁﬁrﬂj : 90 94%
\), L]
345/344 [ 1 - 1245 36@ms/step - loss: ©.2548 - accuracy: 6.9842 WS X
Epoch 8/1@
345/344 [ ] - 1265 365ms/step - loss: 8.2563 - accuracy: 8.9851
Epoch 9/1@

345/344 [ ] - 1155 333ms/step - loss: ©.2588 - accuracy: 8.9861 N\ ~ .
522?2418?8 1 - 11@s 319ms/step - loss: ©.2417 - accuracy: ©.98%4 ;Hlja/ \ggﬁgg M 91-81%
N/
LR A84%IE 1 177.81%

In [83]: print("Test Accuracy(after augmentation): {:.2f}%".format(classifier.evaluate generator(test generator, steps = len{X test), wver
3

5512f5512 [=========H==========H===========
Test Accuracy(after augmentation):|91.81%

- SBls 9lms/step
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B[ SREF R (s) FISREFRE(s) | SR AERERR HIZERER
89.5% 94.38 10.38%

k2 987 7 88.44% 87.38% 3.38%
J5E3 1239 501 90.94% 91.81% 7.81%
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