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1. conda create —n keras-cnn-aug

2. activate keras-cnn-aug

3. pip install tensorflow-gpu keras opencv pydot pillow

4. md keras-cnn-aug & cd keras-cnn-aug

5. md augmented ¥ cd augumented
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9. python keras-cnn-augment.py n Al3iste] Ay} &
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#*************************************************************************************
# (7}) keras cnng ©o]&35l0] JAfo|u|x] tF 27 oA (keras-cnn.py)

#*************************************************************************************

import numpy as np

from keras.models import Sequential

from keras.layers import Dense

from keras.layers import Flatten

from keras.layers.convolutional import Conv2D

from keras.layers.convolutional import MaxPooling2D

from keras.preprocessing.image import ImageDataGenerator

np.random.seed(5)

# Data Augmentaion(5=2]7])dt 4L 8o]5H7 517] {5t ImageDataGenerator AR
train_datagen = ImageDataGenerator(rescale = 1/255.)
test_datagen = ImageDataGenerator(rescale = 1/255.)

train_generator = train_datagen.flow_from_directory (
‘train’, target_size=(24,24), batch_size=3, class_mode="categorical’)
test_generator = test_datagen.flow_from_directory (
‘test’, target_size=(24,24), batch_size=3, class_mode="categorical’,
shuffle=False)

model = Sequential()

model.add(Conv2D(32, kernel_size=(3,3), activation="relu’,input_shape=(24,24,3)))
model.add(Conv2D(64, kernel_size=(3,3), activation="relu’))
model.add(MaxPooling2D(pool_size=(2,2)))

model.add(Flatten())

model.add(Dense(128, activation="relu’))
model.add(Dense(3, activation="softmax’))



from I[Python.display import SVG

from keras.utils.vis_utils import model_to_dot
%matplotlib inline

SVG(model_to_dot(model, show_shapes=True), create(prog='dot’, format="svg’))

#:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
# (4) 29 shaaby AR
#:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

#:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
# (5) 2 StFA7)7]
#:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

model.fit_generator(train_generator, steps_per_epoch=15,epochs=50,
validation_data=test_generator,validation_steps=5)

ff====c===c—=—=—c—=—=—c——=--——--——=--—=—--—=—--—=—-——=————=—=———=—-=—=—-——=—-——=—z——=-—=—==z=====
#(6) 22 H7}sl7)
S —

print(‘xkk sk sk kkkkk T ITFSET] wokkkkxkokkkx )

scores = model.evaluate_generator(test_generator, steps=5)

print(“$s:%.2f HAIE" %(model.metrics_names[1], scores[1]x100))

print(‘xxk sk xkkkx O ZF}7] wkkkkxkknkx ")

np.set_printoptions(formatter={'float’: lambda x: “{0:0.3f}” .format(x)})

print(test_generator.class_indices)

output = model.predict_generator(test_generator, steps=5)

print(output)



#*************************************************************************************

# (1) glolg B2Z2]7] & gAdolux] OF25 oAl (keras-cnn-aug.py)

#*************************************************************************************

import numpy as np

from keras.models import Sequential

from keras.layers import Dense

from keras.layers import Flatten

from keras.layers.convolutional import Conv2D

from keras.layers.convolutional import MaxPooling2D

from keras.preprocessing.image import ImageDataGenerator, array_to_img,

load_img
import sys

np.random.seed(3)

# Data Augmentaion and use of ImageDataGenerator

train_datagen = ImageDataGenerator(rescale = 1/255.)
testl _datagen = ImageDataGenerator(rescale = 1/255.)
test2_datagen = ImageDataGenerator(rescale = 1/255.)

if len(sys.argv) ==
option = sys.argv[1]
else :

print("\nUsage[1]: python keras-cnn-aug.py a(ugmentation)")
print("Usage[2]: python keras-cnn-aug.py n(ormal)")
sys.exit()

if option == 'a'

print('Data Augmentation is being done...... ")

data_aug_gen = ImageDataGenerator(rescale=1/255.,
rotation_range=10,width_shift_range=0.2,
height_shift_range=0.2, shear_range=0.7, zoom_range=[0.9,2.2],

horizontal_flip=True, vertical_flip=True,fill_mode="nearest')

category = ['circle', 'rectangle', 'triangle']

1 . 1 1 1 1 .1
new_category = ['cir', 'rec’, 'tri']

img_to_array,



for n in range(0,3) : # for each folder
for alldata_seqno in range(l,16) : # for each original image
#make file name
src_folder = 'train/'+category[n]+'/'
if alldata_segno < 10
src_img = src_folder+category[n]+'00'+str(alldata_segno)+'.png'
else :
src_img = src_folder+category[n]+'0'+str(alldata_segno)+'.png'
print("original image : {0}...".format(src_img))

#reshape image
img = load_img(src_img)
img_to_array(img)

X

x = x.reshape((1,)+x.shape)
# Augment 15 times per each original image
target_folder = 'augmented/'+category[n]+'/
i=20
for batch in data_aug_gen.flow(x, batch_size=1, save_to_dir =target_folder,
save_prefix=new_category[n], save_format='png') :
i+=1
if i >=15:
break

print("\n Data Augmentation is finished')
print('"\n Copy augmented images of the augmented folder to the train folder\n')
sys.exit()

# set data folder name
train_folder_name = 'augmented’
testl_folder_name = 'test'
test2_folder_name = 'train'

# make train & test generator
train_generator = train_datagen.flow_from_directory (

train_folder_name, target_size=(24,24), batch_size=3, class_mode='categorical')
testl_generator = testl_datagen.flow_from_directory (

testl_folder_name, target_size=(24,24), batch_size=3, class_mode='categorical’,shuffle=False)
test2_generator = test2_datagen.flow_from_directory (

test2_folder_name, target_size=(24,24), batch_size=3, class_mode='categorical',shuffle=False)

model = Sequential()
model.add(Conv2D(32, kernel_size=(3,3), activation="relu’',input_shape=(24,24,3)))



model.add(Conv2D(64, kernel_size=(3,3), activation='relu'))

model.add(MaxPooling2D(pool_size=(2,2)))

model.add(Flatten())

model.add(Dense(128, activation='relu'))

model.add(Dense(3, activation='softmax'))

from I[Python.display import SVG

from keras.utils.vis_utils import model_to_dot

%matplotlib inline

SVG(model_to_dot(model, show_shapes=True), create(prog='dot', format="svg'))

(NN

#In case of Small Data

model.fit_generator(train_generator, steps_per_epoch=15, epochs=50,
validation_data=test_generator, validation_steps=b5, verbose=1)

#In case of Big Data

model.fit_generator(train_generator, steps_per_epoch=len(train_generator),epochs=50,
validation_data=test1_generator,validation_steps=5,verbose=1)
#steps_per_epoch=290

print( sk sskkkokkkkx Evaluation sk sk koksxx')

np.set_printoptions(formatter={'float': lambda x: '{0:0.3f} .format(x)})

scores = model.evaluate_generator(testl_generator, steps=5)



print('%s:%.2f %%' %(model.metrics_names[1], scores[1]*100))

print( sk sk kokkkkx Preadiction ks ks sk ')

# output class mode & class indices

cls_md = "Class Mode: "+testl_generator.class_mode+"\n"

print(cls_md)

print(test]l_generator.class_indices)

# output test results

print('>>>>>>>>>> Test]l Result <<<<<<<<<<<")

outputl = model.predict_generator(testl _generator, steps=None, verbose=0)

print(output!)

print('>>>>>>>>>> Test2 Result <<<<<<<<<<<')

output2 = model.predict_generator(test2_generator, steps=None, verbose=0)

print(output?2)

<< A3} A3} >>>

Kokokokokkokokkokok Byaluation sk sokok ok ok k%

acc:100.00 %

fkkokokkkkkkk ProadiCtiOn  * * * % * %k kk ok *

Class Mode: categorical

{'circle': 0, 'rectangle': 1,

'triangle": 2}

>> Testl Result <<
[[0.000 0.000 1.000]
[1.000 0.000 0.000]
[0.000 1.000 0.000]
[0.000 0.000 1.000]
[0.000 1.000 0.000]
[0.000 0.000 1.000]
[1.000 0.000 0.000]
[0.000 0.000 1.000]
[1.000 0.000 0.000]
[0.000 0.000 1.000]
[0.000 1.000 0.000]
[1.000 0.000 0.000]
[0.000 1.000 0.000]
[0.000 1.000 0.000]
[1.000 0.000 0.000]]

>> TestZ2 Result <<
[[1.000 0.000 0.000]
[1.000 0.000 0.000]
[1.000 0.000 0.000]
[1.000 0.000 0.000]
[1.000 0.000 0.000]
[1.000 0.000 0.000]
[1.000 0.000 0.000]
[1.000 0.000 0.000]
[1.000 0.000 0.000]
[1.000 0.000 0.000]
[1.000 0.000 0.000]
[1.000 0.000 0.000]
[1.000 0.000 0.000]
[1.000 0.000 0.000]
[1.000 0.000 0.000]

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

[0.000
[0.000
[0.000
[0.000
[0.000
[0.000
[0.000
[0.000
[0.000
[0.000
[0.000
[0.000
[0.000
[0.000
[0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.238
0.000
0.000
0.000

1.000]
1.000]
1.000]
1.000]
1.000]
1.000]
1.000]
1.000]
1.000]
1.000]
1.000]
0.762]
1.000]
1.000]
1.000]]




FE % K ko k ok ok ok ok ok ok K ok ok kR ok ok ok ok ok ok oK K kR ok ok ok ok ok ok oK K ok o K K ok ok ok ok ok ok ok K o o K Kk ok ok ok ok ok ok oK oK o K Kk ok ok ok ok ok ok K K K K Kk

# (W) golg B&2]7] & dAo|uX] O F&F oAl (keras-cnn-aug.py)
#*************************************************************************************
# 2RI s 2k AL WA

1 e o 2 3 e 2k ok e el ofe sk ok o o ke o s e sk ok ook e e ok ek o ok ok s ok ek ok stk o ok ke ok ko ok Rk

Image multi-classification using keras

e o

* 3

o sk ok o o ok ok e e sk ok o o ok ok shade ok ok ook kR &
import numpy as np

from keras.models import Sequential
from keras.layers import Dense

from keras.layers import Flatten

from keras.layers.convolutional import Conv2D

from keras.layers.convolutional import MaxPooling2D

from keras.preprocessing.image import ImageDataGenerator, array_to_img, img_to_array, load_img
12 import sys

4 np.random.seed(3)

19 # Data Augmentaion and use of ImageDataGenerator

; train_datagen = ImageDataGenerator(rescale = 1/255.)
testl datagen = ImageDataGenerator(rescale = 1/255.)
test2_datagen = ImageDataGenerator(rescale = 1/255.)

option = *°

if len(sys.argv) == 2
option = sys.argv[1]

else

print("\nUsage[1]: python keras-cnn-aug.py a(ugmentation)")
32 print("Usage[2]: python keras-cnn-aug.py n(ormal)™)
sys.exit()
if option == 'a’

print('Data Augmentation is being done...... )

data_aug _gen = ImageDataGenerator(rescale=1/255., rotation_range=10,width_shift_range=9.2,
height_shift_range=8.2, shear_range=8.7, zoom_range=[0.9,2.2],
horizontal flip=True, vertical_flip=True,fill mode='nearest')

category = ['circle', 'rectangle', 'triangle']

42 new_category = ['cir', 'rec', 'tri']



for n in range(e,3) : # for each folder
for alldata_seqno in range(1,16) : # for each original image
#make file name
src_folder = 'train/'+category[n]+'/’
if alldata_seqno < 1@
src_img = src_folder+category[n]+'@e'+str(alldata_segno)+'.png’
else :
src_img = src_folder+category[n]+'@'+str(alldata_segno)+'.png’
print("original image : {@}...".format(src_img))

#reshape image

img = load_img(src_img)

x = img_to_array(img)

x = x.reshape((1,)+x.shape)

# Augment 15 times per each original image

target_folder = 'augmented/'+category[n]+'/'

i=@e

for batch in data_aug_gen.flow(x, batch_size=1, save_to_dir =target_folder,
save_prefix=new_category[n], save_ format='png') :

i+=1
L& B T L
break

print('\n Data Augmentation is finished')
print('\n Copy augmented images of the augmented folder to the train folder\n')
sys.exit()

# set data folder name

train_folder_name = 'augmented’
testl_folder_name = ‘test’
test2 folder_name = 'train’

# make train & test generator
train_generator = train_datagen.flow_from directory (

train_folder_name, target_size=(24,24), batch_size=3, class_mode='categorical')
testl_generator = testl datagen.flow_from directory (

testl_folder_name, target_size=(24,24), batch_size=3, class_mode="categorical’,shuffle=False)
test2_generator = test2 datagen.flow_from directory (

test2_folder_name, target_size=(24,24), batch_size=3, class_mode="categoriczal’,6shuffle=False)
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model = Sequential()

model.add(Conv2D(32, kernel_size=(3,3), activation='relu’,input_shape=(24,24,3)))
model.add(Conv2D(64, kernel_size=(3,3), activation="relu'))
model.add(MaxPooling2D(pool_size=(2,2)))

model.add(Flatten())

model.add(Dense(128, activation='relu'))
model.add(Dense(3, activation='softmax'))

from IPython.display import SVG
from keras.utils.vis_utils import model_to_dot

%matplotlib inline

SVG(model_ to_dot(model, show_shapes=True), create(prog='dot', format="svg'))

#In case of Small Data
model.fit_generator(train_generator, steps_per_epoch=15,epochs=58,
validation_data=test generator,validation_steps=5,verbose=1)

#In case of Big Data

model.fit_generator(train_generator, steps_per_epoch=len(train_generator),epochs=5@,
validation_data=testl_generator,validation_steps=5,verbose=1)
#steps_per_epoch=90



a

B
[V RV R, )

(R

(e}

= &

SO T

U

print('¥¥***¥*xe%% Eyaluation *kkkekrserxr)

np.set_printoptions(formatter={'float': lambda x: '{©:8.3f}'.format(x)})

scores = model.evaluate_generator(testl generator, steps=5)

print('%s:%.2f %%' %(model.metrics_names[1], scores[1]*1@8))

print('*****exsts* prediction ***¥xekrrss')

# output class mode & class indices

cls_md = "Class Mode: "+testl_generator.class_mode+"\n"
print(cls_md)

print(testl_generator.class_indices)

# output test results
print('>>>>>>>>>> Testl Result <<<<<<<<<<<")

outputl = model.predict_generator(testl generator, steps=None, verbose=8)

print(outputl)

print('>>>>>>»>>> Test2 Result <<<<<<<<<<<")

output2 = model.predict_generator(test2_generator, steps=None, verbose=8)

print(output2)






