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o def get_images(directory):
Images = []
Labels = [] # 0 for Building ., 1 for forest, 2 for glacier, 3 for mountain, 4 for Sea , § for Street
label = 0

for labels in os.listdir(directory): #Main Directory where each class label is present as folder name.
if labels == ’'glacier': #Folder contain Glacier Images get the 2" class label.
label = 2
elif labels == ’gea'
label = ¢4
elif labels == “buildings’
label = 0
elif labels == 'forest':
label = |
elif labels == ’street’:
label = 5§
elif labels == 'mountain’:
label = 3

for image_file in os.listdir(directory+labels): #Extracting the file name of the image from Class Label folder
image = cvi,imread(directory+labels+r’ /" +image_file) #Eeading the image (OpenCV)
image = cvi.resize(image, (1560, 160)) #Resize the image, Some images are different sizes. (Resizing iz wvery Important)
Images. append (image)
Labels. append(label)

return shuffle(Images, Labels, random_state=817328462) #Shuffle the dataset wyou just prepared.

def get_classlabel{class_code):
labels = {2:"glacier’, 4:'sea’, 0: buildings’, 1: forest’, 5: street’, 3: mountain’}

return labels[claszs_code]
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Model: "sequential”
Layer (type) Output Shape Param #
CNN parameter Value conv2d (ConvaD) (None, 148, 148, 208) SEEe
n vad 1 (Conv2D) M » 146, 146, 18@) 324180
Number of convolution 6 FomeR s nen (None
max_pooling2d (MaxPooling2D) (None, 29, 29, 188) a
layers - . .
h 3 conv2d_2 (Conv2D) (None, 27, 27, 18@) 291788
Filter size 3x3
5 conv2d_3 (Conv2D) (None, 25, 25, 14@) 226948
Number of pooling layers 2
: \ : conv2d_4 (Conv2D) (None, 23, 23, 188) 126188
Pooling filter size 5x5
conv2d_5 (Conv2D) (None, 21, 21, 58) 45858
Number of fully connected 4
max_pooling2d_1 (MaxPooling2 (None, 4, 4, 5@) a
layers
flatten (Flatten) (None, B808) a
Activation function relu
dense (Dense) (None, 18@) 144188
Regularization method dropout
dense_1 (Dense) (None, 108) 181ee
Classification function of the sigmoid
dense_2 (Dense) (None, 5@) 5a5e
layer
OUtPUt aye dropout (Dropout) (None, 5@) a
Loss function sparse_categorical_crossentro dense 3 (Dense) Nene. &) Sor
Py Total params: 1,187,286
Optimi d Trainable params: 1,187,286
ptmizer adam Non-trainable params: @
Learning rate 0.001

Epoch 10
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trained = model. fit(Images,Labels, epochs=10, batch size=32,validation split=0.30)

Epoch 1/10
07307 [ ] - 91z 26Tms/step - loss: 2,1672 - accuracy: 0. 1674 - wal loss: 1.7923 - val_accuracy: 0.1643
Epoch 2/10
077307 [ ] - 84z 274ns/step - loss: 1, 7904 - accuracy: 0.1766 - val loss: 1.7920 - val accuracy: 0. 1800
Epoch 3/10
Tt [ ] - B4z 2Tdms/step - loss: 1.7899 - accuracy; 0, 1835 - val losz: 1.7917 - val accuracy: 0. 1800
Epoch 4/10
07307 [ ] - 83z 269ns/step - loss: 1.8133 - accuracy: 0.1940 - val loss: 17916 - val_accuracy: 0. 1802
Epoch 6/10
07307 [ ] - 825 268ms/step - loss: 1,7923 - accuracy: 0.1772 - val loss: 16873 - val accuracy; 0.3099
Epoch 6/10
07307 [ ] - 83z 272ns/step - lossz: 1, G666 - accuracy; (.3266 - val loss; 13700 - val_accuracy: 0, 3683
Epoch 7/10
077307 [ ] - 83z 270ns/step = loss: 1, 2865 - accuracy: 0.4281 - val loss: 0.9875 - val accuracy: 0.5728
Epoch 8/10
anTianTt [ ] - 83z 270ms/step - loss: 1. 0633 - accuracy: 0,5685 - val lossz: 0.8925 - val_accuracy: 0.6303
Epoch 9/10
07307 [ ] - 83z 269ns/step - loss: 0.9714 - accuracy: 0.6160 - val loss: 0.8874 - val_accuracy: 0.6604

Epoch 10/10
07307 [ ] - 835 269ms/step - loss: 0,9215 - accuracy: 0.6458 - val loss: 0.7799 - val accuracy:; 0.7020
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[11] test images,test labels = get imagesi .. /content/seg test/sez test/')
test images = np. array(test images)
test labels = np.arrayitest labels)
nodel. evaluate(test images,test labels, verboze=!)

04/94 [ ] - 8z 8lns/step - loss: 0.7725 - accuracy: 0.7103
[0.7725214956190918, 0. T103333473205566]
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trained = model. fit(Images, Labels, epochs=10, batch_size=32, validation_split=0. 30)

] - 91s 296ms/step - loss: 1.9215 - accuracy: 0.2862

] - 90s 293ms/step - loss: 1.2010 - accuracy: 0.5194

F
9
&
-
gl
o

1 - 90s 294ms/step - loss: 1.0321 - accuracy

0. 6025

E
3 1 - 90s 293ms/step - loss: 0.9330 - accuracy: 0.6471
E
3 1 - 90s 293ms/step - loss: 0.8320 - accuracy: 0.6936
3 (=======ss==s==ssssss===========] - ()5 293ms/step - loss: 0.7403 - accuracy: 0.7344
E 10
[ 1 - 90s 294ms/step - loss: 0.7197 - accuracy: 0. 7476
1 - 90s 294ms/step - loss: 0.6438 - accuracy: 0.7788

1 = 90s 294ms/step - loss: 0.3903 - accuracy

] - 90s 293ms/step - loss: 0.5367 - accuracy: 0.8173

P RALRRY (L BERIRE

dl_1

val_loss:

= 0.2970

val_accurac
al_accura
/al_accurac
val_accuracy
1_accurac
val_accuracy:
val_accurac
/al_accurac

IR E R & 7 2R E 581.73%
hEE582.33% « A&
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test_images, test_labels = get_images(’../content/seg_test/seg_test/’)

test_images = np.array(test_images)
test_labels = np.array(test_labels)

model. evaluate (test_images, test_labels, batch_size=32, verbose=1)

94/94 [=== ===l
[0.5127487182617188, 0.8363333344459534]

- 8s 87ms/step - loss: 0.5127 - accuracy: 0.8363

Bng BN E 2%
SEZERERE3.63%
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trained = model.fit(Images, Labels, epoch

&=
Y
€
b
31

- 1145 743ms/step - loss

=]

e

—

1

=
|

- 1155 74Tms/step - loss

- 11535 748ms/step - loss: 0.3787 - accuracy: 0.8733 -

p - loss: 0.3678 - accuracy: 0.8788 -

- 1135 T46ms/step - loss: 0.3336 - accuracy: 0.8813 -

- 1135 749ms/step - loss: 0.3217 - accuracy: 0.8918 -

75lms/step - loss:

748ms/step - loss: 0.

5 — accuracy: 0.8556 - v

accuracy: 0.8602 - v,

0. 3013 - accuracy: 0.9015 - v
- 113s T49ms/step - loss: 0.2725 - accuracy: 0.9083 - v

545 - accuracy: 0.9143 - v

val_lo
val_lo
val_lo

val_lo

- val_accuracy:

- '.'alfa:cu:'ac":

'.'alfa:cu:'ac":
val_accuracy:

'.'al_accuz'ac‘.':

val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:

val_accuracy:

15=10, bateh_size=64, validation_split=0. 30)

S

5kl Zbatch sizesiB A64(LINZET EZ1 BB R ETNE)

test_images, test_labels = get_images( .

test_images = np.array(test_images)
test_labels = np.array(test_labels)

model. evaluate (test_images, test_labels, batch_size=32, verbose=1)

4/94 [
0. 5375233292579651,

™ 0

AIRERE 7 ZEE R91.43% -
ER84.16% - Al BERE Y ZEMEE R84.53%
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° trained = model.fit(Inages,Labels, epochs=10, batch_size=32 validation split=). 20)

[» Epoch 1/10
an1/361 [ ] - 1622 48ma/ztep - loza: 16032 - acouracy:
Epoch 2/10
an1/361 [ ] - 159z 48dna/fstep - loza: 113190 - acouracy:
Epach 3/10
3517301 | ] - 158s 454ns/atep - lozs: 0.9908 - acowracy:
Epach 4/10
an1/361 [ ] - 160z 45%ma/step — losa: 0.8524 - accuracy:
Epoch 5/10
A1/351 [ ] - 160z 459na/ztep - loza: 0, 7452 - accuracy:
Epoch 6710
A1/351 [ ] - 1992 454na/ztep - loze: 07089 - accuracy:
Epoch 7/10
A1/351 [ ] - 199z 454na/ztep - losa: 0,620 - accuracy:
Epoch 8/10
2917381 [ ] - 159s 49dns/step - loss: 0.5902 - acowracy:
Epoch 5/10
201/301 [ ] - 160s 40ma/atep - loze: 0.5332 - acowracy:
Epoch 10/10
201430 | 1 - 158s 404ma/atep - losa: 0.9022 - acowracy:

0.3518 - val_loss:
0.5618 - val_loza:
0.6291 - val_losza:
0.6840 - val_losza:
0.7341 - val_loss:
0. 7644 - val_loss:
0.7937 - val_loss:
0.3074 - val_loss:
0.8211 - val_lozs:

0.8329 - val_loza:

10313 - vel_acouracy:
0.8519 - val_acouracy:
0.7833 - val_acouracy:
0.6735 - val_accuracy:
0.6230 - val_accuracy:
0.5510 - val_accuracy:
06200 - val_accuracy:
0.5434 - val_accuracy:
0.9397 - val_accuracy:

0.4949 - val_accuracy:

0. 6087

0. 6879

0.7246

0. 7481

07743

0.5119

0. 7813

0. B0%0

0.021e

00422
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o test_images, test_labelz = get images('.. /content/zes test/zes test/ )

test imagez = np.arrayltest images)
tezt_labelzs = np.array(test labels)

nodel. evaluate (test_images, test_labels, batch size=32, verbose=1)

G404 [ ] - 12z 129mz/sztep — lozz: 0.4691 - acouracy: 0.54A7
[0, 46%08560395240754, 0, B456666469573975]

AlRERIE 7 ZEREE 583.29% « Bl E £
ER84.22% - Al BEREZ ZEME R84.57%
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Number of convolution layers 6 6 6 s
Number of pooling layers 2 % 9 2
Number of fully connected
4 4 4 4
layers
Activation function Relu Relu Relu Relu
Classification function of the _ \
Sigmoid Softmax Softmax Softmax
output layer
Optimizer Adam Adam Adam Adam
Learning rate 0.001 0.0001 0.0001 0.0001
Batch size 32 32 64 64
Test accuracy 71% 83.63% 84.53% 84.57%
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