o

1

i5 15 89 X -k 5 B ffaak 7 0 L 1 R

i P
SRR AL 109034546

R &



2 K
52} &K

A Ap

m»..._,
ﬁ,
m.,
o
= w1







e

L s sk fr - B R S A AR Fl R LR RS S R A g p &
R R R KGRI RE Y ORERY RLET ) T FIEL LR
APRF AN e FRATEBRF 28 NI RKREL -2 R4
TrRBEELAREFA AT S WL A BB P FF AER &y " F LA
FXEFGR 22 5 o B S R N 2 W R F Y RF R F AR
PN R S EULREACE S A S YRR SR IIER SR L R el

Bz e brip 2 g R A LB SERBRREL -




B s (50D

| L J
ﬁ}\ﬁ*ﬁ—-ﬁ hd fi | TR LA °
il RO CEEEE TR LS T SR
4 @
‘ | . .
2z BR R 5 R L <) N _
R A LS SRR )];5 GO R
MR A B2 1 iR Rk AR

g { B A S o

¥ F AR E R A LR e
B PE o | # CNNzx 1}?_3 R 0 B
ERT) CRS LR E







from google.colab import driwve
drive. mount {7 fcontent/drive’ )

Mounted at fcontent/drive

from zipfile import ZIipFile

file_name = driwve/MyDrive/archive.zip’

with ZipFile(file name, “t’) as zip:
zip. extractall()

print (" Done’ )

Done
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[]

impart
impart
import
import
import
impart
fmatpl
from

import
impart
import

from
from
from
from
from
from

from
from
from
from
from
from

numpy  as  np

pandaz az pd # data processing,

# linear algebra

zeaborn az ans

matplotlib. pyp
matplotlib, ima

lot az plt
ge 3@ Mimg

zeaborn az an=

otlib inline
zklearn. metrics

ovd
oz
zloh

oz import listdir

os.path import
PIL
pathlib  import

import confuszion _matrix

makedirs, getowd,

izfile, join, abspath,

import  Image

FPath

zkimage.io import imread

skimage, tranzform import

tenzorflow. keras. preprocezsing. image

tenzorflow. keras
tenzorflow. keras
tensorflow. keras
tenzorflow, keras
tenzorflow, keraz

.models  import

resize

.layerz import ConviD,

.layers import
.layers impaort

. optimizers

import  Adam,

C3V file I/0

remove
exilzta, 1sdir

Sequential

(e.z. pdoread _cav)

MaxPooling2D, Denze

GlobalMaxPooling2D,
BatchMNormalization

FM3prop.

Flatten,

36D

expanduzer

impaort  ImagelataGenerator

SeparableConviD
Dropout
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o TRAIN DIR=".. /content/chest_xray/train’
TEST DIR='.. /content/chest_xrav/test’
VAL _DIR=".. /content/chest_xray/val’
print (os. 1istdir (TRAIN DIR))
print (os. 1istdir (TEST_DIR))
print (os. 1istdir (VAL_DIR))

[’ NORMAL’, ' PNEUMONIA’ ]
[’ NORMAL’, ' PNEUMONIA’ ]
(" NORMAL’, ' PNEUMONIA’]



#-Normal 5] & ok 4 4% 5 Label 0 -
Pneumonia:r@ 5 F Al # % Label 1>

DEIRE STACINE S R RS S I

° # 1list of all the training images
train_normal = Path(INPUT_PATH + ’/train/NORMAL').glob( *. jpeg’)
train_pneumonia = Path(INPUT_PATH + ’/train/PNEUMONIA').glob(’ *. jpeg’)

[ 1 oprint(train_data)

#
# Train data format in (img path, label) )
# Labels for [ the normal cases = 0 1 & [the pneumonia cases = 1] ) ) ) ) ) image label
# 0 /content/chest_xray/train/PNEUMONIA/persondl. .. 1
normal_data = [(image, 0) for image in train_normall 1 . .-"'Icont ent.-"’l chest_xray .-"'I‘tr a% Il.-"".PN'EL_MONIA.-"'ID ersonll. .. 1
pneumonia_data = [(image, 1) for image in train_pneumonial 2 . .-"'Icont ent.-"'l chest_xrav .-"'Itr al n.-"'.PNELMONIA_.._.-ID ersonld. .. 1
3 . /content/chest_xray/train/PNEUMONIA/personfl. .. 1
train_data = normal data + pneumonia data 4 /content/chest_xray/train/PNEUMONIA/personl?. .. 1
# Get a pandas dataframe from the data we have in our list 5211 .. /content/chest_xray/train/PNEUMONIA/personld... 1
train_data = pd.DataFrame(train_data, columns=[’image’, ’label’]) 5212 .. /content/chest_xray/train/PNEUMONIA/personlT... 1
5213 .. /content/chest_xray/train/NORMAL/NORMAL2-IM-. .. 0
# Checking the dataframe... 5214 .. /content/chest_xray/train/NORMAL/IM-0700-000. .. 0
train_data. head () 2215 ../content/chest_xray/train/PNEUMONIA/personl4. .. 1
C image label [5216 rows x 2 columns]

0 .fcontent/chest_xray/train/NORMAL/IM-0517-000...
1 ..feontent/chest_xray/train/NORMAL/IM-0466-000...

.fcontent/chest_xray/train/NORMAL/IM-0292-000...
.fcontent/chest_xray/trainflNORMAL/NORMAL2-IM-...

oW N
o o o o o

.feontent/chest_xray/train/NORMAL/IM-0408-000...




[ ] # Counts for both classes
count_result = train_datal label’].value_counts()
print (" Total of Train Data : ', len(train data), ° (0 : Normal: 1 : Pneumonia)’)

print (count_result)

# Plot the results
plt. figure(figsize=(8, 3))
sns. countplot(x = ’label’, data = train_data)
plt. title (" Number of eclasses’, fontsize=16)

2 . . plt. xlabel (' Class type’, fontsize=14)

)3 Tra 1N1 ng Data plt. ylabel (" Count’, fontsize=14)

plt. xticks (range (len(count_result. index)),

a [’ Normal 0, ’Pneumonia : 1’1,

ormal "7 % Pneumonia fonteine=1d)

plt. show ()

N

SEUBRE - A

> Total of Train Data : 5216 (8 : Normal; 1 : Pneumonia)
1 3875
2] 1341
Name: label, dtype: intea

Number of classes

4000

3500

1500

1000

500

Normal : 0 Pneumonia : 1
Class type



° def load_data(files_dir=" /train’ J:
# 1list of the paths of all the image files
normal = Path(INPOT_PATH + files_dir + /NORMAL').glob( #.ipeg’)
pneumonia = Path(INPUT_PATH + files_dir +  /FNEUMONIA ). glob( +. jpeg’)

Data-paths’ format in (img path, label)
labels : for [ Normal cases = 0 ] & [ Prneummmia cases = 1 ]

o = I

e

P 1 d d t 2, .—\: L/ ) — normal_data = [(image, 0} for image in normall
iﬁ Oa ! a al"l" J’ ° J}‘ 7 ]g pneumonia_data = [(image, 1) for image in pneumonial
#-Train ~ Test ~ Validati
+—lraln ™ 1€ST > validation
# Get a pandas dataframe for the data paths
image_data = pd. DataFrame(imaze_data, columns=[ imaze’, lakel’1)

Datasets > ™ Normal=0 - \ it e o

image_data = normal_data + pneumonia_data

image_data = image_data.sample(frac=1l., random state=100).reset_index (drop=True)
B . y: v
Pneumonlazl—L 1_17 ;],\‘ E/.E; )\ o # Importing both imaze & lakel datasets...
x_images, v_labels = ([data_input(image_data.iloc[il[:]) for i in ranze(len(image_data))l,

[image_data.iloc[i]l[1] for i in ranse(len{image data))])

# Convert the 1list into numpy arrays

¥ images = np.arrayix images)
v_labels = np.array(y_labels)

print{"Total number of imagzes: *, =x_images. shape)

print("Total mnumber of labels: 7, v_labels. shape)

Teturn ¥ images. v labels



1. Resizing all the images to 224x224 with 3 channels.
2. Then, normalize the pixel wvalues.

e

def data_input(dataset):
# print(dataset. shape)

2 . for image_file in dataset:
- =7 ° =
E_F data 1nput “-l" ° pH 2 image = e¢v2.imread(str(image_file))
image = cv2.resize(image, (224,224))
2 s NS 2 2 y 2 . . _
e , S e X , f .shape(2] == 1:
%2 5 ]Z\ y T F}% iz_':‘:_ ]ﬁl ]z\m if image. shape

# np.dstack(): Stack arrays in sequence depth—wlise

# (along third axis).
! 2
~ ’J‘ ( = ’T 224X224 ) ’ _E' image = np.dstack([image, image, imagel)
,}ﬂ 7 TL Tz\_% o #t cv2. cvtColor(): The function converts an input image
m AN # from one color space to another.

x_image = cv2.cvtColor(image, ecv2. COLOR_BGR2ZRGB)

# Normalization

X_image = x_image.astype (np.float32)/255.
return Xx_image




#4175 Datasetz Bt #3438 %~ > 2Train Datas &

[25] # Import train dataset...
x_train, v_train = load data(files dir=" /train )

print (x_train. shape)
print (¥ train. shape)

Total number of images: (52168, 224, 224 3]
Total rumber of lakels: (5216, )

(5216, 224, 224 3)
(5216, )

[26] x_train[0]. shape
(224, 224 3)

[ T w_train

arravli[1, 1, 1, ..., 0, 0, 1]}



fig,
for

4"

IALE L e VR IR

ax = plt.subplots(3, 4, figsize=(20,15))
i, axi in enumerate(ax.flat):
image = imread(train_data.imagelil)
axi. imshow(image, cmap="bone’)
axi.set_title(('Normal’ if +train _data.labell[i]l] == 0 else ’Pneumonia')
+ [size=" + str(image.shape) + 17,
fontsize=14) ncLMOmA INEUMONA

axi.set (xticks=L], vticks=L])

PNEUMONIA

N

PNEUMONIA




BB P ou Pk B ER S g 4 o d 3t validation dataset

P16 LERFHF 0 FIt 0 E &% training datasets (5216

images) 4 %41 4200 %0 training FoR (80.5% FALE)  H4k

=1 1016 % X-ray # 43+ #s validation Ff -

[ ] def data_augm():
print{ Using real-time data augmentation.’ )

# This
datagen

)

return

will do preprocessing and realtime data augmentation:

= ImageDataGenerator|

# randomly shift imases horizontally (fraction of total width)
width_shift_range=0. 0E,

# randomly shift imagzes wertically (fraction of total height)
height_shift_range=0. 0k,

# rotatlon range=Z20,

horizontal _flip=True, # FRandomlvy flip inputs horizontally.

# wertical flip=True, # Fandomlvy flip imputs wertically.

# =oom ranze=[0.95, 1.08] # Range for random =zoom

datagen
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H e 7ot 5 Sequential
- kS M A& filters 5 32 Kernal Size 55 X 5

% ﬁ%:. é?] f i 1 terS i‘; 48 ’ Kernal S i Ze ‘:—%‘ 8 X 8 @ ot :CDrSl\?;E?;;,ial E5[, 5), activation= relu’, padding= same’,

input_shape={224, 224 3), name="Conwl_1"J,

:: é‘i % ﬁ%} é‘:l fi lters ;‘%‘ 64 2 Kernal Size ;‘%‘ 3 X 3 22;:12]1;??;1i?;,té;?(n:rji;zr‘zil;i,:’);elu’, padding="sams’, name=" Convl_ 2" ),

BatchNormalization(name= bnl_2'),
_— 4___ Or “; /L , ) vE :': 2 2 D s K‘J—- 22’, F’B A Conv2D (32, (5,5), activation= relu’, padding= same’, name= Convl 3" ),
m L"‘ __: /‘b I ~ /J‘ g = X ) ,E] ropout i 2 I}AT F J » BatchNormalization(name=" bnl 3'),
MaxPoolingZD((2, 2), name= MaxPooll’),
Wig A ¥t LR L o @ EFE L 510,25
+ - Conv2D (428, (32,3), activation= relu’, padding= same’, name= ConvZ? 1),
BatchNormalization(name= bn2 1),

Dropout (0. 257,
: : b o Y ( (3. 3) Qe P , L , = 'y
aC‘t 1 Va‘t 1 On f')‘ '—— I‘e 1 u o ConvzD (48, 3,3), activation= relu, padding= same , name= Convi_2° ),

BatchNormalization(name=" bn2_2" ),

P
A
>

}J

i
| 4
Sg

]

A
N

Iy
s

>
>
p

Conv2D (48, (3,30, activation= relu’, padding=" same’, name= Conv? 3),
BatchNormalization(name="bn2_3"),

MaxPooling2D((2, 2), name=" MaxPool2’),

Dropout (0. 257,

ConveD (64, (3,3), activation= relu’, padding= same’, name= Convi_1),
BatchNormalization(name=" bn3 1" ),

ConveD (64, (3,30, activation= relu’, padding= same’, name= Convi_ 2 ),
BatchNormalization(name="bn3_2" ),

Conw2D (B4, (3,3), activation= relu’, padding=" same’, name= Convi_3 ),
BatchNormalization(name="bn3_3 ),

MaxPooling2D ({2, 2), name= MaxPoold’),

Dropout (0. 257,




L

F1* 1x1 convolution layer #* %2 ~ 7 ~ = [Fk >

i

|
*3
s
e
N

Conw?D (64, (1,1), activation='relu , padding= same’, name= Convd 1 1x17),
-?E: o BatchNormalization(name="bnd 1_1x1"J,

. . [Py A 2A R
I1x] convolution filter eie#* {H 3%
(™ g = 4 S £4 =L ¥

| A ! W, ’ 1A =
* 3},%!%1 ' a;}i TB / * l{“: Al Conw2D (128, (3,3), activation=relu, padding= same’, name= Convd 2'),
BatchNormalization(name="bnd 2" ),

Flattené‘i %”U :/»77 :‘:a_ éﬁ%}] ) :‘:/g_i 9 ﬁf 4//‘/‘ é %i é‘] z| \ MaxPooling@D((2, 2), name="MaxPoold ),

Dropout (0. 257,

S > R r 2~ [y > ~ z > ) 14 g

@ ;IEE—% T )3 ‘/)i o l:lr] g—z :" ‘/44 ]L éﬁ' — /J‘ éb =3 2X2 I __‘5:' # Using "1zl comwolution layn,er” , , , , ,
Conw2D(128, (1,1}, activation=relu’, paddins= same’, name= Conwb 1 1x1"J,

S BatchMormalization(name="bn5_1_1x1")
, BE= }:g 2 EF18 B Sk XA > )i 2 —— ’

Dropout}é‘] Kli 2 '%TE!F %J » ZE, .f{(;;:_m ) * 7;: Pf _'_l: @ /E\' ’ Conv?D (256, (3,3), activation= relu’, padding= same’, name= Convb_2° ),
BatchNormalization(name="bnS_2° ),
NaxPooling2D((2, 2), name= MaxFoolf ),

YT 5):0.25 0 activation v 3% & reluc Sy

# Using “1xl comwolution layer”

Conw2D (256, (1,1), activation=relu’, padding= same’, name= Conv6_lx1 ),
BatchNormalization(name=" bnf_1x1"J,

Conw?D(512,  (3,3), activation= relu’, name= Convf 277,
BatchNormalization(name=" bn6_2" ),

Dropout (0. 5),

Flatten(),
Dense(f4, activation='relu’, name= fc'),

BatchNormalization(name="bn_fc'),
Dropout (0. 25),
Densef(l, activation= sigmoid , name= Output’ )



KA Sl R Y n
optimizer = RMSprop :
¥ & 50.005-

[143] # EMSprop Optimizer with Learning-rate Decay
lr_with_decay = 0.005
opt = EMSpropilr=1r_with_decay, decay=lr_with_decay/100.)

model. compile (optimizer=opt,

lozs=tf.keras. loszes. BinarvCrozsentropy (from logits=True),
metrics=[ accuracy ])



o35 & 2 Ry I % R A By

primt (" With data augmentation.’ )
° datagen = data augm()
epochs = 10

# Compute quantities regquired for feature—wise normalization

# (=ztd. mean, and principal components if ICA  whitening iz applied).

datagen. fit (x_trainl: train_data_num])

# Fit the model on the batches generated by datagen.flow().

history_data_aug = model.fit_generator(datagen. flow(x_train( train data num]. 7 trainl train data rmm],
batch_size=hatch_size),
epochs=epochs,
walidation_data=(x_train[train_data_num:], v _trainltrain_data_num: 1),
# wvalidation_data=(x_wal, w_vall,
workera=4
,callbacks = [learning_rate_reduction])

¥ith data augmentation.

Uzing real-time data augmentation.

JSusrilocal/lib/pythond. 6/ dizt-packages/tenzorf low/python/keras/ engine/training. py: 1844: UserWarning: Model.fit_generator’ is deprecated :z
warnings. warni(’ Model. fit_gemerator’ iz deprecated and ~

Epoch 1510
2E3S263 [ 1 - 48z 1Témz/step - lozs: 0.0659 - acouracy: 0.9780 - wal_lossz: 0.3102 - wval_accuracy: 0.8711
Epoch 2410
2E3S263 [ 1 - 45z 1Tlma/step - lozs: 0.0430 - accuracy: 0.9870 - wal_losz: 0.0710 - wval_accuracy: 0.89754
Epoch 3410
2E3S263 [ 1 - 45z 1Tlma/step - lozs: 0.0451 - acouracy: 0.9815 - wal_lossz: 0.0881 - wval_accuracy: 0. 9645
Epoch 4410
2EI2E3 [ 1 - 45z 17lmz/=tep - loss: 0.06890 — accuracy: 0.9785 — wal_loss: 0.0724 - wal_accuracy: 0.9774
Epoch 5410
2EI2E3 [ 1 - 45z 1Tlms/=tep - loss=: 0.0442 — accuracy: 0.9860 — wal_loss: 0.0800 - wal_accuracy: 0.9793
Epoch &710
2EI2E3 [ 1 - 45z 170mz/=tep - loss=: 0.0628 — accuracy: 0.9760 — wal_loss: 0.1051 - wal_accuracy: 0. 9646
Epoch 7/10
2EI2E3 [ 1 - 45z 170mz/=tep - loss=: 0.0541 — accuracy: 0.9820 — wal_loss: 0.1376 - wal_accuracy: 0.9537

Epoch 00007: ReducelROnFlateau reducing learning rate to 0.0014589999564 723873

Epoch 8710
263263 [ ] - 45z 170mz/=step - losa: 0.0445 — accuracy: 0.98567 — wal_lozs: 0.0694 - wal_accuracy: 0.9803
Epoch 9410
2R3S263 [ 1 - 46z 17Imz/=step — lozs: 0.0439 - accuracy: 0.9845 - wal_losz: 0.0638 - wal_accuracy: 009313

Epoch 10410
2R3S263 [ 1 - 46z 17Imz/=step — lozs: 0.0438 - accuracy: 0.9855 - wal_losz: 0.0879 - wal_accuracy: 0.9734




BEAIRR A 47 L B~ERE R
®ryr% > test accuracy i
83. 33%

[100] # Score trained model.

lozz, acc = model. evaluate(x_test. ¥ _test. +werboze=1)

print (" Test losz=:", loss=)

print (" Test accuracy:’, acc)

20020 [ 1 - 1z 62mefztep — lo=s: 0.6334 - accuracy: 0.8333

Test loza: 0. A333600881T729124
Tezt accuracy: (. 8333333134651134




BEAIRR A 47 L B~ERE R
®ryr% > test accuracy i
83. 33%

[100] # Score trained model.

lozz, acc = model. evaluate(x_test. ¥ _test. +werboze=1)

print (" Test losz=:", loss=)

print (" Test accuracy:’, acc)

20020 [ 1 - 1z 62mefztep — lo=s: 0.6334 - accuracy: 0.8333

Test loza: 0. A333600881T729124
Tezt accuracy: (. 8333333134651134




Loss ~ Accuracy#2Epochs 2 B84 [El

0 Training and Validation Accuracy with Data Augmentation 10 Training and Validation Loss with Data Augmentation
= Taining Loss
~— Walidation Loss
08 08
0.6 06
04 04
02 02
—— Training Accuracy
~ Validation Accuracy
00 T T T T T T T T T T 0o T T T T T T T T T T
1 2 3 4 5 & 7 B 9 10 1 2 3 4 5 [ 7 ] 9 10




° correct = np.nonzero(predictions == y_test)[0]
incorrect = np.nonzero(predictions != y_test)[0]
i = 0

for ¢ in correct[2:8]:
plt.subplot(3, 2,i+1)
plt. xticks ([1)
plt. yticks ([1)
plt. imshow (x_test[c], cmap="gray”’, interpolation= rone )
plt. title(“Predicted Class {}, Actual Class {}”.format(predictionslc], v_testlcl))
plt.tight_layout ()
i += 1

Predicted Class 1,Actual Class 1 Predicted Class 1,Actual Class 1

Predicted Class 1,Actual Class 1 Predicted Class 1,Actual Class 1




for ¢ in incorrect[:6]:
plt. subplot(3, 2, i+1)
plt. xticks ([]1)
plt. yticks ([1)
plt. imshow(x_test[c], cmap="gray”, interpolation= none )
plt. title("Predicted Class f{}, Actual Class {}”.format(predictions[c], ¥y_testlcl))
plt. tight_layout ()
I o=

[  Predicted Class 1,Actual Class 0 Predicted Class 1,Actual Class 0

N
y

&y
~mi
3
it
=
%
i
3%
it
=
N}
=
ﬁf

Predicted Class 1,Actual Class 0 Predicted Class 1,Actual Class 0
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~N,

K,

J

° mat = confusion_matrix(v_test. v_pred)
print (mat.)

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

zns. heatmap (mat, =square=False, annot=True, fmt ="d', char=True, amnot_kws={"zize”: 16}]
plt.title ("0 : Normal 1 : Pneumonia’, fontsize = 20)

plt.xticks(fontsize = 1A)

plt.vticks (fontzize = 1)

plt.xlabel " predicted walue’, fontszize = 20}

plt.vlabel (" true walue’, fontszize = 207

plt. show(}

G- [[ 98 136]
[ 1 389]]

0 : Normal 1 :Pneumonia

- 350

- 300

- 450

200

- 150

true value

- 100

0 1
predicted value






A FActivation % #k

© ¢ score trained model, '" % T Activationik % Sigmoid

loss, acc = model.evaluate(x_test, ¥_test, wverbose=1) . . L
Sigmoidz test accuracy.s = 62.5% o

print{’ Test loss:’, loss)

pIintE’Test accuracy:’, acc)

C 20020 [ ] — 1z 40mz/step — loss: 0.6%918 — acouracy: 0.6250
Tezt lozs: 0.691305315TF0513
Test accuracy: 0.625

00] # Score trained model.

loszs, acc = model. evaluate (x_test, ¥ _test, +werbose=1) ' ?‘:)I{ Uctivationé{{ :‘:::- Relu
print (" Test loss:’, loss) //

print (" Test accuracy:’, ace) Reluz test accuracy.) = 83. 3% °
20520 [ 1 - 1z 62ms/step — loss: 0.6334 - accuracy: 0.8333

Test lozz: 0.6333600881729124
Test accuracy: 0.8333333134651184

' # Score  trained model.

losz, acc = model. evaluate(x_test, v_test, werbose=1)
print(’Test lozz:’, loss)
print(’Test accu:racy:’, acc) e -~ 0 0 v
& K Activationi & tanh
20720 [ 1 — 1z 49m=/=tep — loz=: 0.68%9 — accuracy: 0.6234 / .
Test loss: 0.6898642773396606 tanhz. test accuracy ¥ = 62. 3% °

Test accuracy: 0,6233974099159241




Y 2 ETFilters%

[40] # Score trained model.

Hic

logs, acc = model. evaluate (x test,

print (" Test los=:", loszs)
print (" Test accuracy:’, acc)

20720 [
Test lozs: 0.69854354858358844
Tezt acouracy: 0.80448371687T885099

° # Score trained model.

loss, acc = model.evaluate(x_test,

print (" Test loss:’, loss)
print (' Test accuracy:’, acc)

20720 [
Test loss: 0.8170822858810425
Test accuracy: 0. 7948718070983887

] - 1=z 8Tmafstep — lozs; 0.6985 - accuracy: 0.5045

] — 1s 6lms/step — loss: 0.8171 - accuracy: 0.7949

[100] # Score trained model.

lozs, ace = model.evaluate(x test, v_test,

print (" Test los=s:”, loss)

print (" Test accuracy:™, acc)

20,20 [ 1 - 1z 62msfstep - loss: 0.6A334 - accuracy: 0.8333

Test los=: 0.A333600881720126
Test accuracy: 0.83333331346651184

[48] # Score trained model
lozz, acc = model. evaluate(x_test,
print{ Test lozz:’, loss)
print{’ Test acouracy:’ . acc)

2nsz0 [ ] - 1=z Tims/step — loss: 1.0287 - accuracy: 0.7484

Test losz: 1.02B8696RBA22T1118
Test accuracy: 0.7483974089159241

¥_test,

.
/

% zFilterk 58

test accuracy.§ = 80.4% -

% TFilterk % 32

test accuracy

4

v

!

% TFilterik 5 16

test accuracy. 5 79.4% -

= 83. 3% °

% ZFilterik 5 64

test accuracy . & 74. 8% -




Hl ) #Learning Rate %3k
[T7] # Score trained model. o 2 . o Y
losz, acc = model.evaluate(x test., ¥ _test, werbose=1) ' i LLearnlng Rate% i 0 001
print " Test loss:’, loss) / v v
print (" Test accuracy:’, ace) test aCCUTaCY £‘ = 76 1%
[ zofzo [ 1 - 1z 83m=fstep - lo=a: 1.1378 - accuracy: 0. TA1Z

Test lozz: 1. 1378488540649414
Tezt accuracy: 0.7612179517740972

° # Score trained model. 2 2 0 o Y
logzs, acc = model.evaluate(x_test, v_test, werboze=1) ' = LIJearnlng Rate PR = O- 003
print (' Test loz=z:’, loss) / .
print (' Test accuracy:’, acc) teSt aCCUI'aCY :‘5 80 1/0 °©
0020 [ ] — 1z Bdmsf=step — lo==: 0. 7970 — accuracy: 0.2013

Tezt lozz: 0. TIE95TE004562378
Test accuracy: 0.8012820482254028

100] # Score trained model.

lozz, acc = model. evaluate(x_test, y_test, wverboze=1) N
print (" Test loss:’, loss) ' F/{ LLearn]-ng Rate?{ e O 005
print (" Test accuracy:’, acc)

test accuracy ) = 83. 3% °
20520 [ 1 - 1z f2mafstep - lozs: 0.6334 - accuracy: 0. 3333

Test lozs: 0.6333690881T29126
Test accuracy: 0.8333333134601184

D # Score trained model.

lossz, acc = model. evaluateix_test, w_test, werhoze=1)
priml Test e s fose) & K Tlearning Ratek 7 0. 008
print (" Test accuracy:’ . acc)
/ v
o 20520 [ ] - 1z 63msS=tep - loss: 1.7477 - accuracy: 0. TOAT teSt aCCUI‘aCY = 70 6/0 °

Teast loszz: 1. T4T76TH1804351807
Tezt accuracy: 0. TOET3I0TAZ935ART3




[68] # Score

A ZOptimizer %%k

trained model.
loss, acc = model, evaluateix test,

priont(’ Test loss:’,

v_test, werboze=1)
lozs)

print{’ Test accuracy:’, acc)

2020 [
Tezt lo=z=z: 1.0539230108261108
Test accuracy: 0. T300TE92T6613968

] - 1=z fdms/=tep - los==: 1.0839 - accuracy: 0. 7366

[100] # Score trained model.

loss, acc = model. ewaluate(x _test, v_test. werbose=1)

primt (" Test losz:’, loss)

print (" Test accuracy:’, acc)

20420 [ 1 - 1=z G2mzS=tep — lo==: 0.6334 - accuracy: 0.8333

Test losz=: 0.6333690881729126
Test accuracy: 0.8333333134651184

# Score trained model.

lozz, ace = model. evaluate (x_test,

print (" Test loss:’,

v_test., werbose=1)
lozz)

print (" Test accuracy:’, acc)

20020 [
Test lo=zs: 0. 95497E0089645386
Teat accuracy: 0. TEAR41024112T0142

1 - 1z 6hmsS=tep — los=: 0.9550 - accuracy: 0. 7964

/

4

% Z_ Optimizer 3%k % Adam

test accuracy.§ = 73.6% °

2% Z_ Optimizer %% = RMSprop

test accurac¥ = 83.3% °

% %_ Optimizer % & SGD

test accurac¥ = 7H.6% °




Activation Filters Learning Rate Optimizer
Test Test Test Test
S 4 S S %
accuracy accuracy accuracy accuracy
Sigmoid 62. 2% 8 80. 4% 0.001 64% Adam 3. 0%
Relu 84. 3% 16 6% 0. 003 a0% EMSprop 8d. 3%
Tanh 62. 4% 32 83. 3% 0. 005 83. 3% SGD 5. 6%
6d 4. 8% 0.008 9%
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https://docs.scipy.org/doc/numpy/reference/generated/numpy.dstack.
htm

https://docs.opencv.org/2.4/modules/imgproc/doc/miscellaneous_tran
sformations.html

https://www.kaggle.com/calexhu/data-preprocessing-for-pneumonia-
detection

https://www.kaggle.com/madz2000/pneumonia-detection-using-cnn-
92-6b-accuracy






