import

with ('/kaggle/input/background/aiback.png"’,
= f. 0
( ) 0

= """
<div style="
background-image: url('data:image/png;base64,{
background-size: cover;
background-position: center;
background-repeat: no-repeat;
color: black;
text-align: center;
padding: 40px;
border-radius: 15px;
">
<hl style="color: blue;">0zan M.</hl1>
<hl style="color: blue;">Data Analyst | Data Scientist</h1>
<div style="margin-top: 20px;">
<a href="https://www.linkedin.com/in/ozanmhrc/" style="text-decoration: n
<a href="https://github.com/0zan-Mohurcu" style="text-decoration: none; c
</div>
</div>

from

Ozan M.

Data Analyst | Data Scientist

import
from
import

E'off:)

# Arka plan kutusu
= ((0, ), 1, 1,
="round, pad=0.02",
=2, ="#8fa9c8"’,
='#fi1f6fb’,



https://www.linkedin.com/in/ozanmhrc/
https://github.com/Ozan-Mohurcu

Basl1k
(0.5, 90.96, "How do humans distinguish between cats and dogs?",
='center"', ="'center', =22, ="'bold",
="'#2a3f5f", . )

Kopek gorseli
= . ('/kaggle/input/images/dog.png")
. ([0.1, ©.45, 0.3, 0.35])
( )
('off")

Kedi gorseli
= . ('/kaggle/input/images/cat.png")
. ([0.6, ©.45, 0.3, 0.35])
( )
("off")

Ok ve ¢izgi
Orta dik ¢izgi
([0.5, ©.5], [0.45, 0.8], ="#cccccc',

Sol ok (»)
= (0.48, 0.625, -0.06, O, =0.01,
=ax. s ='#7a8ba2")
( )

Sag ok (<)
= (0.52, 0.625, 0.06, O, =0.01,
=ax. ="#7a8ba2")
( )

Képek metni (Ingilizce)
= [
Typically upright and distinct ears”,
Larger body structure",
Barking and vocal responses”,
Loyal and follow-oriented behavior"

(0.25, .32, '\n'. ( ),
='center’, ="top"', =14,
="'#4a5d7c’,

metni (Ingilizce)

= [
Smaller and agile body",
Scratching and silent approach”,
Unique facial expressions"”,
Independent and distant behavior”

(0.75, ©.32, '\n'. ( )
='center’, ="top', =14,
='#6a537a"',

Alt aciklama
(0.5, 0.07, "So, how does a CNN distinguish them? Let's find out.",
='center’, ='center’, =16,
='semibold’, ="#2a3f5f",
- ° )

How do humans distinquish between cats and dogs?




P

‘f’a {
-
:.it."

« Typically upright and distinct ears * Smaller and agile body
» Larger body structure » Scratching and silent approach
« Barking and vocal responses * Unigue facial expressions
+ Loyal and follow-oriented behavior * Independent and distant behavior

So, how does a CNN distinguish them? Let's find out.

['TF_CPP_MIN LOG_LEVEL'] = '2'

('ignore')

'/kaggle/input/cat-and-dog/training_set/training set'
'/kaggle/input/cat-and-dog/test_set/test set'




In [5]:

=20, # rotate the image 20 degre
=0.10, # Shift the pic width
=0.10, # Shift the pic heigh
=0.1, # Shear means cutting away pa
=0.1, # Zoom in by 10% max
= , # AlLlo horizontal flippi
="'nearest' # Fill in missing pixels w,

In [6]:

Found 8005 images belonging to 2 classes.

In [7]: () # Empty image generator

( )
=(384, 384),
='rgb’,

='binary"',

Found 2023 images belonging to 2 classes.

In [8]:




-, ma
=(384, 384, 3)

# Call EfficientNetV2S

J

"imagenet’,
3
="softmax",
= ) # Il preproce

# Use EfficientNetV2S weights
in

# Flatten Layer (Input)

# ---ANN---

# Fully Connected Layer

# Output Layer

( (64, ="relu'))
( (1, ="'sigmoid')) # binary classifica
( ='binary_crossentropy',
='adam"',
=["accuracy'])

Downloading data from https://storage.googleapis.com/tensorflow/keras-applicati
ons/efficientnet_v2/efficientnetv2-s_notop.h5
82420632/82420632 @s OQus/step

Functional 12, 12, 1280

Flatten 184320




BatchNormalization

Dropout

Dense

Dense

114,738,657
94,406,273
20,332,384

In [12]:

In [13]:

Epoch 1/5

126/126 446s 3s/step - accuracy: 0.9683 - loss: 0.0742 - v
al_accuracy: 0.9960 - val_loss: 0.0238

Epoch 2/5

126/126 288s 2s/step - accuracy: 0.9951 - loss: 0.0133 - v
al_accuracy: 0.9956 - val loss: 0.0215

Epoch 3/5

126/126 300s 2s/step - accuracy: 0.9969 - loss: 0.0080 - v
al_accuracy: 0.9956 - val_loss: 0.0224

Epoch 4/5

126/126 345s 3s/step - accuracy: 0.9945 - loss: 0.0132 - v

al_accuracy: 0.9965 - val loss: 0.0219

In [14]:



Out[14]:

accuracy

(
(
(
(

loss val_accuracy val_loss

["loss']
['val loss']
["accuracy']
['val_accuracy']

(1, ( ) + 1)

(1, 2, =(16) 6))

='#d62728",
="#ff7f0e’,
['1]1 . ['1]) -F"{
['1]1 . ['1]: _F"{
("Loss Trend", =18,
("Epoch™, =14)
("Loss", =14)

(True, =':"', =0.5)

( ="upper right", =12,

# Accuracy grafigi

[1].
[1].
[1].
[1].
[1].
[1].
[1].
[1].
[1].

(
(
(

="#1f77b4",
="#2ca02c’,
[-1], f"{acc.
[-1], £{
("Accuracy Trend", =18,
("Epoch™, =14)
("Accuracy", =14)

(True, ="', =0.5)

(loc="lower right", =12,

9]

Loss Trend

='-', =3,
=l__lJ =3,
[-1]:.4F}", ='#d6272
[-17:.4F}",
='semibold")

[-1]:.4f}", ="#1f77b4"
[-1]:.4F}",
="'semibold")

Accuracy Trend

—— Train Loss
Validation Loss




—— Train Accuracy

== = Validation Accuracy

In [16]:

Out[16]: ['loss', 'compile_metrics']

In [17]:

32/32 22s 674ms/step - accuracy: 0.9948 - loss: 0.0349
Out[17]: [©.021890146657824516, ©.9965397715568542]

In [18]:

32/32 45s 1s/step

In [19]:

In [20]:

precision recall fl-score support

0 1.00 1.00 1.00 1011

1 1.00 1.00 1.00 1012

accuracy 1.00 2023
macro avg 1.00 1.00 1.00 2023
weighted avg 1.00 1.00 1.00 2023

Oout[20]: array([[1ee6, 5],
[ 2, 1e1e]])

In [21]:




=(10, 10))
D:

("uint8")

[
[int(
[i]

} { :.2f})\nTrue: { ",
="white", ="#1E9OFF",

Pred: cats (0.00) Pred: cats (0.00) Pred: cats (0.00)
True: cats True: cats True: cats

NS
-

S
Y L

Pred: cats (0.00) Pred: cats (0.00) Pred: cats (0.00)
True: cats True: cats True: cats

P

Pred: cats (0.00) Pred: cats (0.06) Pred: cats (0.00)
True: cats True: cats True: cats

FirRsiii i




In [22]:

('"balanced',

)}

hs', ='val_accuracy’,

='val_loss"',
=2,

In [23]:
J )


https://arxiv.org/abs/1512.03385

from import
from import
from import
import
import

# Data generator

=20,
=0.10,
=0.10,
=0.1,
=0.1,
=True,
='nearest’

=(384, 384),

J
='binary"',
=True)

)
=(384, 384),

J
='binary"',
=False)

(384, 384, 3)

( "imagenet"’,
=False,

‘avg')

# Son 40 katmani a¢iR birak
for in . [:-40]:
. = False
for i . [-40:]:
= True

q

='relu'),

OF

="relu'),
='sigmoid")

=le-4)
= ='binary_crossentropy"',

="balanced"',

(




# Callback’Ller

Egitim

Found 8005 images belonging

("resnet_best.h5",

(

='val _loss',
=2,

)

to 2 classes.

Found 2023 images belonging to 2 classes.

Downloading data from https://storage.googleapis.com/tensorflow/keras-applicati

=le-6,

='val_accuracy’,

='max',
=0.5,
=0)

ons/resnet/resnet50 weights_tf dim_ordering_tf_kernels notop.h5
94765736/94765736

Epoch 1/15

126/126

al_accuracy:

Epoch 2/15
126/126

al_accuracy:

Epoch 3/15
126/126

al_accuracy:

Epoch 4/15
126/126

al_accuracy:

Epoch 5/15
126/126

al_accuracy:

Epoch 6/15
126/126

al_accuracy:

Epoch 7/15
126/126

al_accuracy:

Epoch 8/15
126/126

al_accuracy:

Epoch 9/15
126/126

al_accuracy:

Epoch 10/15

.9881

.9867

.9901

.9881

.9891

.9911

.9738

.9891

.9931

371s

val loss: @.

307s

val loss: @.

309s

val_loss: @.

309s

val_loss: @.

301s

val _loss: @.

347s

val_loss: 0.

300s

val loss: @.

294s

val loss: @.

298s

val loss: @.

@s Qus/step

3s/step - accuracy: 0.
0412 - learning_rate:

2s/step - accuracy: 0.
0359 - learning_rate:

2s/step - accuracy: 0.
0307 - learning_rate:

2s/step - accuracy: 0.
0480 - learning_rate:

2s/step - accuracy: 0.
0349 - learning_rate:

3s/step - accuracy: 0.
0416 - learning_rate:

2s/step - accuracy: 0.
0970 - learning_rate:

2s/step - accuracy: 0.
0408 - learning_rate:

2s/step - accuracy: 0.
0335 - learning_rate:

9072 - loss:
1.0000e-04

9839 - loss:
1.0000e-04

9939 - loss:
1.0000e-04

9945 - loss:
1.0000e-04

9968 - loss:
1.0000e-04

9981 - loss:
5.0000e-05

9985 - loss:
5.0000e-05

9973 - loss:
2.5000e-05

9981 - 1loss:
2.5000e-05

:@)

.1906

.0424

.0179

.0150

.0087

.0074

.0047

.0098

.0043



126/126 301s 2s/step - accuracy: 0.9991 - loss: 0.0035 - v
al_accuracy: 0.9926 - val _loss: 0.0349 - learning_rate: 1.2500e-05

Epoch 11/15

126/126 269s 2s/step - accuracy: 0.9994 - loss: 0.0025 - v
al _accuracy: 0.9926 - val loss: 0.0342 - learning_rate: 1.2500e-05

Epoch 12/15

126/126 259s 2s/step - accuracy: 0.9985 - loss: 0.0037 - v
al _accuracy: 0.9936 - val loss: 0.0337 - learning rate: 6.2500e-06

Epoch 13/15

126/126 258s 2s/step - accuracy: 0.9995 - loss: 0.0023 - v
al accuracy: 0.9926 - val loss: 0.0345 - learning rate: 6.2500e-06

Epoch 14/15

126/126 260s 2s/step - accuracy: 0.9996 - loss: 0.0027 - v
al accuracy: 0.9926 - val loss: 0.0352 - learning rate: 3.1250e-06

Epoch 15/15

126/126 266s 2s/step - accuracy: 0.9995 - loss: 0.0023 - v
al_accuracy: 0.9926 - val_loss: 0.0353 - learning_rate: 3.1250e-06

In [24]:

accuracy "]
val_accuracy']

(1, ( ) + 1)

[
[
[
[

# 2) Yan yana 6zel grafik
R = . (1 =(16) 6))

# Loss
[0]. s ='#d62728",
[0]. , ="#ff7foe’, --
[e]. [-1], . [-1], { [- 1] 4f}"J
[e]. [-1], [-1], £ [-1]:.4F}",
[0]. ("Loss Trend" =18, ="'semibold")
[0]. ("Epoch™, =14)
[0]. ("Loss", =14)
[0]. ="', =0.5)
[0]. ="upper right", =12,

# Accuracy
[1]. N ="#1f77b4",
[1]. , ="#2cal2c’, --',
[1]. [-1], [-1], { -1]:.4F}",
[1]. [-1], . [-1], £"{ [-1]:.4f}",
[1]. ("Accuracy Trend", =1 ='semibold")
[1]. ("Epoch™, =14)
[1]. ("Accuracy", =14)
[1]. , =':", =0.5)
[1]. ="lower right", =12,

O

Loss Trend Accuracy Trend

= Train Loss



Validation Loss

Accuracy

= Train Accuracy
== = Validation Accuracy

=(10, 10))

} { :.2f})\nTrue: { ",

="white", ="#1E9OFF",

Pred: cats (0.00) Pred: cats (0.00) Pred: cats (0.00)
True: cats ) True: cats True: cats




Pred: cats (0.00) Pred: cats (0.00) Pred: cats (0.00)
True: cats True: cats True: cats

Pred: cats (0.00) Pred: dogs (0.97) Pred: cats (0.00)
True: cats True: cats True: cats

In [26]:

# Data generators



https://arxiv.org/abs/1801.04381

=0.10,
=0.10,
=0.1,
=0.1,
=True,
='nearest’

=(384, 384),

='binary"',
=True)

J
=(384, 384),
= )
='binary"’,
=False)

= (384, 384, 3)

"imagenet’,
=False,

‘avg')

Ratman1 acg
in . [:-30]:

.in . [-30:]:

q

='relu'),

OF

="relu'),
='sigmoid")

=le-4)
= ='binary_crossentropy"',

="balanced"',

(

Callbacks
("mobilenet_best.h5', ='val_accuracy',

=True, ='max', =0)
( ='val loss', =0.5,
=le-6, =0)




In [27]:

Found 8005 images belonging to 2 classes.
Found 2023 images belonging to 2 classes.
Downloading data from https://storage.googleapis.com/tensorflow/keras-applicati
ons/mobilenet_v2/mobilenet_v2_weights_tf _dim_ordering_tf_kernels_1.0_ 224 no_to

p.h5
9406464/9406464
Epoch 1/7

126/126
al_accuracy: @.
Epoch 2/7
126/126
al_accuracy: @.
Epoch 3/7
126/126
al_accuracy: @.
Epoch 4/7
126/126

al accuracy: @.
Epoch 5/7
126/126
al_accuracy: @.
Epoch 6/7
126/126
al_accuracy: 0.
Epoch 7/7
126/126
al_accuracy: @.

9837

9713

9773

9827

9876

9896

9886

# Loss grafigi

[e]. (
[0]. (

296s
val loss: ©

264s
val loss: ©

261s
val loss: ©

270s
val loss: ©

270s
val_loss: ©

269s
val_loss: ©

266s
val_loss: ©

[
[
["accuracy']
[
)

@s Ous/step

2s/step - accuracy: 0.

.0539 - learning_rate:

2s/step - accuracy: 0.

.0737 - learning_rate:

2s/step - accuracy: 0.

.0707 - learning_rate:

2s/step - accuracy: 0.

.0541 - learning_rate:

2s/step - accuracy: 0.

.0378 - learning_rate:

2s/step - accuracy: 0.

.0376 - learning_rate:

2s/step - accuracy: 0.

.0376 - learning_rate:

loss']
val loss']

val_accuracy']

+ 1)

(1, 2,

=(16, 6))

='#d62728",
=" #ff7foe’,

8908 - loss:

1.0000e-04

9809 - loss:

1.0000e-04

9843 - loss:

1.0000e-04

9903 - loss:

5.0000e-05

9899 - loss:

5.0000e-05

9907 - loss:

5.0000e-05

9947 - loss:

5.0000e-05

.2453

.0518

.0388

.0257

.0246

.0262

.0174




[0]. [-17, . " . [-1]:.4f}",
[0]. [-17, . . [-1]:.4F}",
[0]. ("Loss Trend", ="'semibold")
[0]. ("Epoch™,

[o]. ("Loss",

[0]. (True, ="

[e]. (loc="upper right",

# Accuracy grafigi
[1]. ( s "#1f77b4 ", ="',
[1]. ( , ="#2ca02c’, ='--",
( [-1], . [-1], f"{acc. [-1]:.4f}",
( [-1], . [-1], £"{ . [-1]:.4f}",
("Accuracy Trend", =18, ='semibold")
("Epoch™, =14)
("Accuracy", =14)
(True, ="', =0.5)
( ="lower right", =12,

O

Loss Trend Accuracy Trend

= Train Loss
Validation Loss

Accuracy
°
2
g

= Train Accuracy
== = Validation Accuracy

5 6 7

import

=(10, 10))




} { :.2f})\nTrue: { ",
="white", ="#1E9OFF", =3

Pred: cats (0.00) Pred: cats (0.00) Pred: cats (0.00)
True: cats - True: cats True: cats

< el '\"_."-'. -

Pred: cats (0.00) Pred: cats (0.00) Pred: cats (0.00)
True: cats True: cats True: cats

Pred: cats (0.00) Pred: cats (0.00)
True: cats True: cats

2 import

import
import as

['val_accuracy']. [-1]
['val_accuracy']. [-1]
["val_accuracy']. [-1]

= ['ResNet50', 'MobileNetV2', 'EfficientNetV2S']
P ) ]




(

# Gradient bar function

def (ax, R
from import
import as

1, 256).
s )

("coolwarm'),

(( )>
( )

# Normalize accuracies for bar Llength scaling

)

for in ]

( ))

('#222831")
('#393E46")

# Bars with gradient fill + custom outline color

for i, (acc, y) in (zip( P )):
# Create gradient manually using imshow below bar

(ax, @, y - /2, s , ‘#00adb5',

# Y-axis Llabels

(

# X-axis setup
(0, 1)
('validation Accuracy',
("white')
( ='x", ='white")

# Title with shadow
= . ('Model Validation Accuracy Comparison',

q . (

# Grid Llines
(True, =0.3,
(False)

# Remove spines for cleaner Look
for in . . O):
(False)

# Add accuracy text inside bars or outside 1f too small
» y) in (zip( > )):
= - 0.05 if > 0.15 else + 0.02
= 'white' if > 0.15 else 'black’
'right' if > 0.15 else 'left'

( > v, Y4 :.4f}', va='center',
([ . ( =2,

O

'#teeeee




Model Validation Accuracy Comparison

EfficientNetV2S 0.9965

MobileNetV2 0-9886

0.0 0.2 0.4 0.6 0.8

B 1.0
Validation Accuracy

@ CNN MODEL PERFORMANCE
DASHBOARD

g CONVOLUTIONAL NEURAL NETWORKS

v TRANSFER LEARNING 82 HIGH ACCURACY




@ ACCURACY 99.46% STATUS @ OUTSTANDING

L i
@

%
7
8

(® ACCURACY 99.41% STATUS )

L i

@ ACCURACY 98.62% STATUS * MOBILE READY

L i

8
&
@
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In [ ]:




