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1 #as e bl lee Jogudl ddag el Glll mes Cads
2

3 %reset -sf

4

5

1 #an)ll o QY S by,
2 from google.colab import drive
3 drive.mount('/content/drive')

Mounted at /content/drive

1H#HL Y a5 il

2 import pandas as pd

3 import numpy as np

4 import matplotlib.pyplot as plt

5

6# olids Juaxs CSV

7 csv_path = '/content/drive/MyDrive/Datasets/CK+/ckextended.csv'
8

O# (LSS + bu> + paxis + (o laS) 5ysall Bos> Juwxs Al
10 df_ck = pd.read_csv(csv_path)
11
12 #lgwn s uxy Hgnll aline st 400
13 def display_ck_images(df, num_samples=5):

14 plt.figure(figsize=(15,5))

15 for i in range(num_samples):

16 pixel values = [int(p) for p in df.iloc[i]['pixels'].split()
17 image = np.array(pixel_values).reshape(48, 48)

18 label = df.iloc[i][ 'emotion']

19# b)) sl pu

20 plt.subplot(1l, num_samples, i+1)

21 plt.imshow(image, cmap='gray"')

22 plt.title(f'Label: {label}"')

23 plt.axis('off")

24 plt.show()

25 # Lgiwnd 4= yeo 5 Jal gayed 1 adl e Le Ll
26 display_ck_images(df_ck, num_samples=5 )
27
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Label: 6 Label: 6 Label: 6 Label: 6

1# st am e 5 J gl A cledis

2 import cv2

3

4 # & 3ysa Jsl dismi CSV 3,5a ) RGB sGrayscale

5 pixel values = [int(p) for p in df_ck.iloc[@][ ' 'pixels'].split()]
6 image_48 = np.array(pixel _values, dtype='uint8').reshape(48, 48)
7

8 # il ¥ 3 ) Jissi RGB

9 image _rgb = cv2.cvtColor(image 48, cv2.COLOR_GRAY2RGB)
10

11 # 128 ) sl 33elx128
12 image_rgb _resized = cv2.resize(image rgb, (128,128))

13 image_gray = cv2.cvtColor(image_rgb_resized, cv2.COLOR_RGB2GRAY)
14
15 # cis U Lis Gfipsa Gasal JSE jeas

16

17 plt.subplot(1,2,1)

18 plt.imshow(image rgb_resized)

19 plt.title("RGB Image Resized")

20 plt.axis("off")

21

22 plt.subplot(1,2,2)

23 plt.imshow(image_gray, cmap='gray"')

24 plt.title("Grayscale Image")

25 plt.axis("off")

26 # Lsalh S JSAN a e

27

28 plt.show()

20 # sl e Al b gall dlal dclil

30

31 print(f"Dimensions of RGB Image: {image_rgb resized.shape}")
32
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RGB Image Resized Grayscale Image

Dimensions of RGB Image: (128, 128, 3)

1 import pandas as pd

2 import numpy as np

3 import matplotlib.pyplot as plt
4 import cv2

5

6 # <l Jwad CSV

7 csv_path = '/content/drive/MyDrive/Datasets/CK+/ckextended.csv'

8 df ck = pd.read csv(csv_path)

9

10 # ¢l saalgll sl e U ae (B2ay () B sall Gawad
11 def enhance_image(image):

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

# ) disadll At yint8 sasls sl
if len(image.shape) ==

image = cv2.cvtColor(image, cv2.COLOR_RGB2GRAY)
image = image.astype('uint8")

image enhanced = cv2.equalizeHist(image)
gaussian = cv2.GaussianBlur(image_enhanced, (9,9), 10.0)

image sharp = cv2.addWeighted(image enhanced, 1.5, gaussian, -0.5, 0)

return image_sharp

# S Gl e L) pe jsall e
def display ck_images(df, num_samples=5):

plt.figure(figsize=(20,5))
for i in range(num_samples):

pixel values = [int(p) for p in df.iloc[i]['pixels'].split()]
image = np.array(pixel values).reshape(48, 48).astype('uint8")

# sosall (puad
image = enhance_image(image)
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32 label = df.iloc[i]['emotion']

33

34 plt.subplot(1l, num_samples, i+1)

35 plt.imshow(image, cmap='gray', interpolation='nearest') # mal; JuSil
36 plt.title(f'Label: {label}', fontsize=12)

37 plt.axis('off")

38

39 plt.tight_layout()

40 plt.show()

41

42 # WA glexisl
43 display ck_images(df_ck, num_samples=5)
44

Label: 6 Label: 6 Label: 6 Label: 6 Label: 6

= e

1 import pandas as pd

2 import numpy as np

3 import matplotlib.pyplot as plt
4 import cv2

5

6 # ULl Jhess

7 csv_path = '/content/drive/MyDrive/Datasets/CK+/ckextended.csv'
8 df ck = pd.read _csv(csv_path)

9
10 # 3, 9all (pusi: CLAHE + sS4 Baa
11 def enhance_image(image):

12 image = image.astype('uint8")

13

14 # alasialy bl st CLAHE

15 clahe = cv2.createCLAHE(clipLimit=2.0, tileGridSize=(8,8))

16 image clahe = clahe.apply(image)

17

18 # <l niai: Laplacian filter

19 laplacian = cv2.Laplacian(image_clahe, cv2.CV_8U)

20 enhanced = cv2.addWeighted(image clahe, 1.5, laplacian, -0.5, 0)
21

22 # Jpaliill ki Ja 3)gall S

23 enhanced_resized = cv2.resize(enhanced, (192,192), interpolation=cv2.INT
24
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25 return enhanced_resized
26
27 # 3 0S duSy Slasey daualy Jealdi g Hgall (e
28 def display ck_images(df, num_samples=5):

29 plt.figure(figsize=(20,5))

30 for i in range(num_samples):

31 pixel values = [int(p) for p in df.iloc[i]['pixels'].split()]
32 image = np.array(pixel_values).reshape(48, 48).astype('uint8")
33

34 # LSy b )sall Gl

35 enhanced_image = enhance_image(image)

36 label = df.iloc[i][ 'emotion']

37

38 plt.subplot(1l, num_samples, i+1)

39 plt.imshow(enhanced_image, cmap='gray', interpolation='nearest')
40 plt.title(f'Label: {label}', fontsize=12)

41 plt.axis('off")

42

43 plt.tight_layout()

44 plt.show()

45

46 # Lwadll jgall (a e
47 display ck_images(df_ck, num_samples=5)
48

1 import pandas as pd

2 import numpy as np

3 import matplotlib.pyplot as plt

4 import cv2

5

6 # Skl Jueas

7 csv_path = '/content/drive/MyDrive/Datasets/CK+/ckextended.csv'
8 df ck = pd.read csv(csv_path)

9

10 def enhance_image(image):

11 image = image.astype('uint8")
12

13 # il ol s CLAHE
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14 clahe = cv2.createCLAHE(clipLimit=2.0, tileGridSize=(8,8))

15 image_clahe = clahe.apply(image)

16

17 # plaaiul saall s’ unsharp masking

18 gaussian = cv2.GaussianBlur(image_clahe, (0,0), sigmaX=1.0)

19 image sharp = cv2.addWeighted(image clahe, 1.5, gaussian, -0.5, 0)
20

21 return image_sharp

22

23 def display_ck_images(df, num_samples=5):

24 plt.figure(figsize=(20,5))

25 for i in range(num_samples):

26 pixel _values = [int(p) for p in df.iloc[i]['pixels'].split()]
27 image = np.array(pixel values).reshape(48, 48).astype('uint8')
28

29 # 3ol Gpess

30 enhanced_image = enhance_image(image)

31 label = df.iloc[i][ "emotion']

32

33 plt.subplot(1l, num_samples, i+1)

34 plt.imshow(enhanced_image, cmap='gray', interpolation='bicubic') #
35 plt.title(f'Label: {label}', fontsize=12)

36 plt.axis('off")

37

38 plt.tight_layout()

39 plt.show()

40

41 # ool by dadl Hpall a e

42 display ck_images(df_ck, num_samples=5)
43

1 import pandas as pd

2 import numpy as np

3 import matplotlib.pyplot as plt

4 import cv2

5

6 # Ll Jweas

7 csv_path = '/content/drive/MyDrive/Datasets/CK+/ckextended.csv'
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8 df _ck = pd.read_csv(csv_path)

9
10 def
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29 def
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

enhance_image(image):
image = image.astype('uint8"')

# aaaiily Gl e CLAHE
clahe = cv2.createCLAHE(clipLimit=2.0, tileGridSize=(8,8))
image clahe = clahe.apply(image)

# b Bilateral sl o Lliall an eliagall anmil

bilateral = cv2.bilateralFilter(image_clahe, d=9, sigmaColor=75, sigmaSp

# g« 32 Unsharp Mask
gaussian = cv2.GaussianBlur(bilateral, (0,0), sigmaX=1.5)
image_sharp = cv2.addWeighted(bilateral, 1.7, gaussian, -0.7, 0)

# 256 J sosall uSix256 e zsas
image_resized = cv2.resize(image_sharp, (256,256), interpolation=cv2.INT

return image_resized

display ck_images(df, num_samples=5):

plt.figure(figsize=(25,5))

for i in range(num_samples):
pixel values = [int(p) for p in df.iloc[i]['pixels'].split()]
image = np.array(pixel_values).reshape(48, 48).astype('uint8")

# LSy bysall s
enhanced_image = enhance_image(image)
label = df.iloc[i][ "emotion']

plt.subplot(1l, num_samples, i+1)
plt.imshow(enhanced_image, cmap='gray"')
plt.title(f'Label: {label}', fontsize=14)
plt.axis('off")

plt.tight_layout()
plt.show()

47 # 4aa 33 92 Liadll J}.aj\ =P
48 display ck_images(df_ck, num_samples=5)

49
50
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Label: 6

1 import os
2 from PIL import Image

3 import matplotlib.pyplot as plt
4 # Ul 3228 Hea alae jlue 23 JAFFE

5

6 jaffe_path = '/content/drive/MyDrive/Datasets/jaffe’

7 # Jsl e )s55d) num_samples 3,sa

8

9 def display jaffe samples(directory, num_samples=5):
10 images = [f for f in os.listdir(directory) if f.endswith('.tiff')]
11 plt.figure(figsize=(15,5))
12 for i, img_name in enumerate(images[:num_samples]):
13 img_path = os.path.join(directory, img _name)
14 img = Image.open(img_path)
15 plt.subplot(1l, num_samples, i+1)
16 plt.imshow(img, cmap='gray"')
17 plt.title(img_name)
18 plt.axis('off")

19 plt.show()

20 # Clly 322l 0 jea 10 J ! A clesin) JAFFE

21

22 display_jaffe_samples(jaffe_path, num_samples=10)
23

KL.SU2.165.tiffM.NE1.177.tifiM.FE2.111.tifIA.AN3.213.tifKL.DI1.170.tiff KM.DI1.20.tiffTM.NE3.179.tif0Y.NE1.134.tiffkL.FE2.175.tifflUY.FE1.152.tiff

P =

1 import os

2 from PIL import Image

3 import torch

4 from torch.utils.data import Dataset, Dataloader

5 from torchvision import transforms

6

7 jaffe_path = '/content/drive/MyDrive/Datasets/jaffe’
8

9 # JS Josxid weols sLas| label o35, _J| Index

1N ~1lAacr TAaLLANA+AacrA+/NAad+rarA+N.
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41U Ll1dadd> Jdallcurailas>ciL\valascy ).

11 def _init_ (self, root_dir, transform=None):

12 self.root_dir = root_dir

13 self.image files = [f for f in os.listdir(root_dir) if f.end
14 self.transform = transform

15 self.labels = [self.get label(f) for f in self.image files]
16 self.labe

17

1 import os

2 from PIL import Image

3 import torch

4 from torch.utils.data import Dataset, Dataloader

5 from torchvision import transforms

6

7 jaffe_path = '/content/drive/MyDrive/Datasets/jaffe’
8 #4. S L yxs JaffeDataset ol awiJl g yonll Joaxi]

9

10 class JaffeDataset(Dataset):

11 def __init_ (self, root_dir, transform=None):

12 self.root_dir = root_dir

13 self.image_files = [f for f in os.listdir(root_dir) if f.end
14 self.transform = transform

15 self.labels = [self.get_label(f) for f in self.image_files]
16 self.label map = {label: idx for idx, label in enumerate(sor
17 self.labels idx = [self.label map[label] for label in self.l
18

19 def get_label(self, filename):

20 return filename.split('."')[1] # AN, HA, etc.

21

22 def len_(self):

23 return len(self.image_files)

24

25 def _ getitem_ (self, idx):

26 img_path = os.path.join(self.root_dir, self.image_files[idx]
27 image = Image.open(img_path).convert('RGB")

28 if self.transform:

29 image = self.transform(image)

30 label = self.labels_idx[idx]

31 return image, label

32

33

34 #0011 e oMosxidl ks (Preprocessing)

35

36

37 transform = transforms.Compose([

38 transforms _Resize((128.128)).
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-~ T TTTT T T T T TTT T T INNT T T O T T 0

39 transforms.ToTensor()

40 1)
41 # J51 5 ol )l Joaxs DatalLoader
42

43 jaffe_dataset = JaffeDataset(jaffe_path, transform=transform)
44 jaffe_loader = DatalLoader(jaffe_dataset, batch_size=8, shuffle=True)
45

1 import pandas as pd

2 import numpy as np

3

4 csv_path = '/content/drive/MyDrive/Datasets/CK+/ckextended.csv'
5 df ck = pd.read _csv(csv_path)

6

7 class CKPlusDataset(Dataset):

8 def __init__ (self, dataframe, transform=None):

9 self.df = dataframe

10 self.transform = transform

11

12 def __len_ (self):

13 return len(self.df)

14

15 def _ getitem_ (self, idx):

16 pixel _values = [int(p) for p in self.df.iloc[idx]['pixels’'].
17 image = np.array(pixel values, dtype='uint8').reshape(48, 48
18 image = cv2.cvtColor(image, cv2.COLOR_GRAY2RGB)

19 image = cv2.resize(image, (128,128))

20 image = Image.fromarray(image)

21 label = self.df.iloc[idx][ 'emotion’]

22 if self.transform:

23 image = self.transform(image)

24 return image, label

25

26 ck_dataset = CKPlusDataset(df ck, transform=transform)
27 ck_loader = DatalLoader(ck dataset, batch_size=8, shuffle=True)
28

1 from torchvision import models

2 import torch.nn as nn

3# cooull il Jleall aasd (GPU sl CPU):

4

5

6 device = torch.device('cuda' if torch.cuda.is _available() else 'cpu')
7

8 num_classes_jaffe = len(set(jaffe_dataset.labels))
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9 num_classes_ck = df_ck['emotion'].nunique()

10

11 #Jws3 MobileNetV2 & bl ae ae anliml A0 Akl Jowiy JAFFE:
12

13 model = models.mobilenet v2(pretrained=False)

14 model.classifier[1] = nn.Linear(model.last channel, num_classes jaffe) # 4\

15 model = model.to(device)

16

17 # skl Ay w3 (Loss Function) ¢msdlls (Optimizer):
18

19 criterion
20 optimizer
21

nn.CrossEntropyLoss()
torch.optim.Adam(model.parameters(), 1lr=0.001)

/usr/local/lib/python3.11/dist-packages/torchvision/models/ utils.py:208: UserWarning: ~

warnings.warn(

/usr/local/lib/python3.11/dist-packages/torchvision/models/ utils.py:223: UserWarning: /

warnings.warn(msg)

1# # «oxl aas Juwéi (J=& Dropout s BatchNorm)

2

3

4 epochs = 45

5 for epoch in range(epochs):

6 model.train()

7 running_loss, correct = 0.0, ©

8 for inputs, labels in jaffe_loader:

9 inputs, labels = inputs.to(device), labels.to(device)

10 optimizer.zero_grad()

11 outputs = model(inputs)

12 loss = criterion(outputs, labels)

13 loss.backward()

14 optimizer.step()

15 _, preds = torch.max(outputs, 1)

16 correct += torch.sum(preds == labels.data)

17 running _loss += loss.item() * inputs.size(9)
18 # il 3 ledy 48 laa

19 epoch_acc = correct.double() / len(jaffe_dataset)
20 print(f'JAFFE Epoch {epoch+1}: Accuracy={epoch_acc:.4f}, Loss={running 1
21

JAFFE Epoch
JAFFE Epoch
JAFFE Epoch
JAFFE Epoch
JAFFE Epoch
JAFFE Epoch

¢ Accuracy=0.0423, Loss=3.5438
: Accuracy=0.0188, Loss=3.3483
: Accuracy=0.0657, Loss=3.1323
: Accuracy=0.1174, Loss=3.1331
: Accuracy=0.1502, Loss=2.9160
: Accuracy=0.1268, Loss=2.8051

AV h WN PR
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JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE
JAFFE

1 model.
2 model

3

P2.ipynb - Colab

Epoch 7: Accuracy=0.1972, Loss=2.5492

Epoch 8: Accuracy=0.2347, Loss=2.2958

Epoch 9: Accuracy=0.2254, Loss=2.3355

Epoch 10: Accuracy=0.1972, Loss=2.3865
Epoch 11: Accuracy=0.2300, Loss=2.1692
Epoch 12: Accuracy=0.3052, Loss=1.9462
Epoch 13: Accuracy=0.3427, Loss=1.7142
Epoch 14: Accuracy=0.3850, Loss=1.6863
Epoch 15: Accuracy=0.3756, Loss=1.6615
Epoch 16: Accuracy=0.3615, Loss=1.8404
Epoch 17: Accuracy=0.3944, Loss=1.6018
Epoch 18: Accuracy=0.4225, Loss=1.5044
Epoch 19: Accuracy=0.4554, Loss=1.4628
Epoch 20: Accuracy=0.3944, Loss=1.6035
Epoch 21: Accuracy=0.4695, Loss=1.5398
Epoch 22: Accuracy=0.5305, Loss=1.2598
Epoch 23: Accuracy=0.5587, Loss=1.3144
Epoch 24: Accuracy=0.5681, Loss=1.2057
Epoch 25: Accuracy=0.5446, Loss=1.2230
Epoch 26: Accuracy=0.6526, Loss=0.9523
Epoch 27: Accuracy=0.6197, Loss=1.0407
Epoch 28: Accuracy=0.6009, Loss=1.2214
Epoch 29: Accuracy=0.6573, L0ss=0.9386
Epoch 30: Accuracy=0.7089, Loss=0.8329
Epoch 31: Accuracy=0.7277, L0ss=0.7701
Epoch 32: Accuracy=0.7700, Loss=0.7737
Epoch 33: Accuracy=0.7418, L0ss=0.7128
Epoch 34: Accuracy=0.7559, Loss=0.8233
Epoch 35: Accuracy=0.6714, L0ss=0.8986
Epoch 36: Accuracy=0.6901, L0ss=0.9655
Epoch 37: Accuracy=0.6385, L0ss=0.9148
Epoch 38: Accuracy=0.6995, L0ss=0.9137
Epoch 39: Accuracy=0.6901, L0ss=0.9961
Epoch 40: Accuracy=0.7934, L0ss=0.6329
Epoch 41: Accuracy=0.7793, L0ss=0.6761
Epoch 42: Accuracy=0.8404, Loss=0.5692
Epoch 43: Accuracy=0.8545, Loss=0.4898
Epoch 44: Accuracy=0.8967, Loss=0.4159
Epoch 45: Accuracy=0.9014, Loss=0.3309

classifier[1] = nn.Linear(model.last_channel, num_classes_ck)

model.to(device)

4 for epoch in range(190):

5

O 0 N O

10
11
12

model.train()
running_loss, correct = 0.0, ©
for inputs, labels in ck_loader:

inputs, labels = inputs.to(device), labels.to(device)
optimizer.zero_grad()

outputs = model(inputs)

loss = criterion(outputs, labels)

loss.backward()
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13
14
15
16
17
18
19
20
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optimizer.step()
_, preds = torch.max(outputs, 1)
correct += torch.sum(preds == labels.data)
running_loss += loss.item() * inputs.size(9)

epoch_acc = correct.double() / len(ck_dataset)

print(f'CK+ Epoch {epoch+1}: Accuracy={epoch_acc:.4f}, Loss={running_los
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1
2
3

00N O UV b

O 00 NO UL D WN B

10
11
12
13
14
15
16
17
18
19
20
21
22
23

LR+ EPOCN 1/5: ACCUrdCy=v.vyobs5, LOSS=U.101s
CK+ Epoch 179: Accuracy=0.9935, Loss=0.0250
CK+ Epoch 180: Accuracy=0.9957, L0ss=0.0192
CK+ Epoch 181: Accuracy=0.9989, Loss=0.0094
CK+ Epoch 182: Accuracy=0.9989, Loss=0.0117
CK+ Epoch 183: Accuracy=0.9989, Loss=0.0038
CK+ Epoch 184: Accuracy=1.0000, L0ss=0.0029
CK+ Epoch 185: Accuracy=1.0000, Loss=0.0016
CK+ Epoch 186: Accuracy=1.0000, Loss=0.0014
CK+ Epoch 187: Accuracy=1.0000, Loss=0.0010
CK+ Epoch 188: Accuracy=1.0000, Loss=0.0009
CK+ Epoch 189: Accuracy=1.0000, Loss=0.0008
CK+ Epoch 190: Accuracv=1.0000. L0ss=0.0022

from google.colab import drive
drive.mount('/content/drive')

import cv2

import numpy as np

import matplotlib.pyplot as plt
from PIL import Image

Drive already mounted at /content/drive; to attempt to forcibly remount, call drive.mour

import cv2
import matplotlib.pyplot as plt
import numpy as np

# (« sosall Jlue Google Drive (dise cuwa Jie)
image_path = '/content/drive/MyDrive/Datasets/jaffe/NM.NE3.94.tiff"'

# 5osall Juead
image = cv2.imread(image_path, cv2.IMREAD GRAYSCALE) # & Lsal jaffe dnk, W

# dreadll e 3R
if isinstance(image, np.ndarray):
# oaaall s

resized_image = cv2.resize(image, (128, 128), interpolation=cv2.INTER_CU

# Al Loy 5 gall e
plt.figure(figsize=(10,5), dpi=150)

plt.subplot(1l, 2, 1)
plt.imshow(image, cmap="gray"')
plt.title("Original™)
plt.axis('off'")

https://colab.research.google.com/drive/1b5gHcZHXbD9LoZoKsLt9Lc4bGbHk-foO#scroll To=8JCIKVQUCE5N&printMode=true 14/69
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24 plt.subplot(1l, 2, 2)
25 plt.imshow(resized _image, cmap='gray"')
26 plt.title("Resized")
27 plt.axis('off")
28
29 plt.show()
30 else:
31 print ("X bedl e SB35l Jiesd Ay QL")
32
Resized

Original

Double-click (or enter) to edit

1 plt.figure(figsize=(10,10), dpi=200) # dpi = dots per inch
2 plt.imshow(image)

3 plt.axis('off")

4 plt.show()

5

https://colab.research.google.com/drive/1b5gHcZHXbD9LoZoKsLt9Lc4bGbHk-foO#scrollTo=8JCOKVQUCESN&printMode=true 15/69
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1 gray_image = cv2.imread('/content/drive/MyDrive/Datasets/jaffe/KA.AN1.39.tif
2

1 import pandas as pd
2 import numpy as np
3 import cv2
4 from PIL import Image
5 from torch.utils.data import Dataset, Dataloader
6 from torchvision import transforms
7 import os
8

9 csv_path = '/content/drive/MyDrive/Datasets/CK+/ckextended.csv'
10

https://colab.research.google.com/drive/1b5gHcZHXbD9LoZoKsLt9Lc4bGbHk-foO#scrollTo=8JCOKVQUCESN&printMode=true 16/69
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https://colab.research.google.com/drive/1b5gHcZHXbD9LoZoKsLt9Lc4bGbHk-foO#scroll To=8JCIKVQUCE5N&printMode=true

11 #0988 ol o3 CKPlusDataset —sthall disaill ae clibull Loy ),
12 class CKPlusDataset(Dataset):

13 def __init__ (self, dataframe, transform=None):

14 self.df = dataframe

15 self.transform = transform

16

17 def len_ (self):

18 return len(self.df)

19

20 def _ getitem_ (self, idx):

21 pixel values = [int(p) for p in self.df.iloc[idx]['pixels'].split()]
22 image = np.array(pixel values, dtype='uint8').reshape(48, 48)
23 image = cv2.cvtColor(image, cv2.COLOR_GRAY2RGB)
24 image = cv2.resize(image, (128,128))

25 image = Image.fromarray(image)

26 label = self.df.iloc[idx][ 'emotion’]

27 if self.transform:

28 image = self.transform(image)

29 return image, label

30

31 df ck = pd.read _csv(csv_path)

32

33 transform = transforms.Compose([

34 transforms.ToTensor()

35 1)

36

37 ck_dataset = CKPlusDataset(df_ck, transform=transform)

38 ck_loader = DatalLoader(ck_dataset, batch_size=8, shuffle=True)
39 #olll saeld 8 (Leliadl) Glial) s

40 num_classes_ck = df_ck['emotion'].nunique()

41

1 jaffe_path = '/content/drive/MyDrive/Datasets/jaffe’

2

3 class JaffeDataset(Dataset):

4 def _init_ (self, root_dir, transform=None):

5 self.root_dir = root_dir

6 self.image files = [f for f in os.listdir(root_dir) if f.endswith(".

7 self.transform = transform

8 self.labels = [self.get label(f) for f in self.image files]

9 self.label _map = {label: idx for idx, label in enumerate(sorted(set(
10 self.labels _idx = [self.label map[label] for label in self.labels]
11
12 def get label(self, filename):

13 return filename.split('."')[1] # AN, HA, etc.
14
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15 def __len_ (self):

16 return len(self.image_ files)

17

18 def _ getitem_ (self, idx):

19 img path = os.path.join(self.root dir, self.image files[idx])
20 image = Image.open(img_path).convert('RGB")

21 if self.transform:

22 image = self.transform(image)

23 label = self.labels_idx[idx]

24 return image, label

25

26 jaffe_dataset = JaffeDataset(jaffe_path, transform=transform)

27 jaffe_loader = DatalLoader(jaffe_dataset, batch_size=8, shuffle=True)
28 num_classes_jaffe = len(set(jaffe_dataset.labels))

29

1 import torch
2 import torch.nn as nn

3
4 class SimpleCNN(nn.Module):
5 def __init_ (self, num_classes):
6 super(SimpleCNN, self). init ()
7 self.model = nn.Sequential(
8 nn.Conv2d(3, 32, kernel _size=3, stride=1, padding=1),
9 nn.ReLU(),
10 nn.MaxPool2d(2),
11
12 nn.Conv2d(32, 64, kernel size=3, stride=1, padding=1),
13 nn.ReLU(),
14 nn.MaxPool2d(2),
15
16 nn.Conv2d(64, 128, kernel size=3, stride=1, padding=1),
17 nn.ReLU(),
18 nn.MaxPool2d(2),
19
20 nn.Flatten(),
21 nn.Linear(128 * 16 * 16, 128),
22 nn.ReLU(),
23 nn.Dropout(0.5),
24 nn.Linear(128, num_classes)
25 )
26
27 def forward(self, x):
28 return self.model(x)
29

https://colab.research.google.com/drive/1b5gHcZHXbD9LoZoKsLt9Lc4bGbHk-foO#scroll To=8JCIKVQUCE5N&printMode=true 18/69
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1 from torchvision import models

2

3 def get _mobilenetv2(num_classes):

4 model = models.mobilenet v2(pretrained=False)

5 model.classifier[1] = nn.Linear(model.last_channel, num_classes)
6 return model

7

1 # AW kel ol il

2 import torch

3 import torch.nn as nn

4 from torchvision import models

5 import matplotlib.pyplot as plt

6

7 # el aasi (GPU 25 )

8 device = torch.device('cuda' if torch.cuda.is_available() else 'cpu')
9
10 # z3sa Jwad MobileNetV2 wilial) aaal alasiy (8 selia 7 Sie JAFFE)
11 def get mobilenetv2(num_classes):

12 model = models.mobilenet v2(weights=None) # 4&wd )5l s

13 model.classifier[1] = nn.Linear(model.last channel, num classes) # 5,3Vl
14 return model

15

16 # sacludl caillaglly ~3sall alac)

17 model = get_mobilenetv2(num_classes jaffe)

18 model = model.to(device)

19 optimizer = torch.optim.Adam(model.parameters(), 1lr=0.001)
20 criterion = nn.CrossEntropyLoss()

21

22 # Ayl Gyl aae

23 epochs = 45

24 train_losses, train_accs = [], []

25

26 # <Xl

27 for epoch in range(epochs):

28 model.train() # «ll Hsb (& Zisdll sy
29 running_loss = 0.0

30 correct = 0

31 total = ©

32

33 # ol Glady e ddls

34 for inputs, labels in jaffe_loader:
35 inputs, labels = inputs.to(device), labels.to(device)
36

37 optimizer.zero_grad()

https://colab.research.google.com/drive/1b5gHcZHXbD9LoZoKsLt9Lc4bGbHk-foO#scroll To=8JCIKVQUCE5N&printMode=true 19/69
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39
40
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42
43
44
45
46
47
48
49
50
51
52
53
54

—

—
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outputs = model(inputs)
loss = criterion(outputs, labels)
loss.backward()
optimizer.step()

running loss += loss.item()

_, preds = torch.max(outputs, 1)
correct += (preds == labels).sum().item()
total += labels.size(0)

# 00 A8l 5 Hleall bugie las epoch
epoch_loss = running_loss / len(jaffe_loader)
epoch_acc = correct / total

# @ 2 B Al das
train_losses.append(epoch_loss)
train_accs.append(epoch_acc)

print(f"Epoch {epoch+1}/{epochs}: Loss={epoch_loss:.4f}, Accuracy={epoch

v Epoch 1/45: Loss=3.5208, Accuracy=0.0094

Epoch 2/45: Loss=3.2943, Accuracy=0.0751

Epoch 3/45: Loss=3.1417, Accuracy=0.0657

Epoch 4/45: Loss=2.9868, Accuracy=0.1268

Epoch 5/45: Loss=2.8451, Accuracy=0.1174

Epoch 6/45: L0oss=2.6588, Accuracy=0.2160

Epoch 7/45: Loss=2.4172, Accuracy=0.2300

Epoch 8/45: Loss=2.5144, Accuracy=0.1784

Epoch 9/45: Loss=2.4295, Accuracy=0.1972

Epoch 10/45: Loss=1.9455, Accuracy=0.2911
Epoch 11/45: Loss=2.0280, Accuracy=0.2629
Epoch 12/45: Loss=1.9875, Accuracy=0.3146
Epoch 13/45: Loss=1.9059, Accuracy=0.3005
Epoch 14/45: Loss=1.8506, Accuracy=0.3005
Epoch 15/45: Loss=1.6338, Accuracy=0.3944
Epoch 16/45: Loss=1.7074, Accuracy=0.3991
Epoch 17/45: Loss=1.6022, Accuracy=0.4695
Epoch 18/45: Loss=1.4901, Accuracy=0.4648
Epoch 19/45: Loss=1.2549, Accuracy=0.6056
Epoch 20/45: Loss=1.2466, Accuracy=0.5869
Epoch 21/45: Loss=1.0631, Accuracy=0.6385
Epoch 22/45: Loss=1.1844, Accuracy=0.6056
Epoch 23/45: Loss=1.0991, Accuracy=0.6244
Epoch 24/45: Loss=1.0509, Accuracy=0.6385
Epoch 25/45: Loss=0.9606, Accuracy=0.6714
Epoch 26/45: Loss=0.8814, Accuracy=0.6901
Epoch 27/45: Loss=0.7251, Accuracy=0.7606
Epoch 28/45: Loss=0.7751, Accuracy=0.7746
Epoch 29/45: Loss=0.7766, Accuracy=0.7606
Epoch 30/45: Loss=0.8513, Accuracy=0.7136

https://colab.research.google.com/drive/1b5gHcZHXbD9LoZoKsLt9Lc4bGbHk-foO#scroll To=8JCIKVQUCE5N&printMode=true
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Epoch 31/45:
Epoch 32/45:
Epoch 33/45:
Epoch 34/45:
Epoch 35/45:
Epoch 36/45:
Epoch 37/45:
Epoch 38/45:
Epoch 39/45:
Epoch 40/45:
Epoch 41/45:
Epoch 42/45:
Epoch 43/45:
Epoch 44/45:
Epoch 45/45:

Loss=0.
Loss=0.
Loss=0.
Loss=0.
.6585,
.6083,
Loss=0.
Loss=0.
.5754,
Loss=0.
Loss=0.
Loss=0.
Loss=0.
Loss=0.
Loss=0.

Loss=0
Loss=0

Loss=0

1 import matplotlib

2

3 plt

4

5 plt.
6 plt.
7 plt
8 plt.
9 plt
10 plt.

11

12 plt.
13 plt.
14 plt
15 plt.
16 plt
17 plt.

18

19 plt.

20

https://colab.research.google.com/drive/1b5gHcZHXbD9LoZoKsLt9Lc4bGbHk-foO#scroll To=8JCIKVQUCE5N&printMode=true

8008,
8067,
7902,
6993,

5334,
4956,

5619,
4718,
4069,
3909,
3387,
3613,

Accuracy=0.
Accuracy=0.
Accuracy=0.
Accuracy=0.
Accuracy=0.
Accuracy=0.
Accuracy=0.
Accuracy=0.
Accuracy=0.
Accuracy=0.
Accuracy=0.
Accuracy=0.
Accuracy=0.
Accuracy=0.
Accuracy=0.

.pyplot as plt

.figure(figsize=(12,5))

subplot(1,2,1)
plot(train_losses, label='Loss"')

.title('Training Loss"')

legend()

subplot(1,2,2)
plot(train_accs, label='Accuracy')

xlabel('Epoch')
.ylabel('Loss")

.title('Training Accuracy')

xlabel('Epoch")

.ylabel('Accuracy')

legend()

show()

7089
7183
7793
7512
7934
7934
8310
8216
7840
8404
8357
8592
8779
9155
8779
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Training Loss
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Accuracy

3.5 — Loss
3.0 1
2.5
n 2.0
8
1.5 1
1.0 A
0.5
T T T T T
0 10 20 30 40
Epoch

1 from sklearn.metrics import confusion matrix, classification_report

2 import seaborn as sns
3

4y true
5y pred
6

7 model.eval()

8 with torch.no_grad():

[]
[]

Training Accuracy

—— Accuracy
0.8 A
0.6
0.4 -
0.2 A
0.0 A
T T T T
0 10 20 30
Epoch

9 for inputs, labels in jaffe_loader:

10 inputs = inputs.to(device)

11 outputs = model(inputs)

12 _, preds = torch.max(outputs, 1)
13 y_true.extend(labels.numpy())

14 y_pred.extend(preds.cpu().numpy())
15

16 cm = confusion_matrix(y_true, y_pred)
17 print("Classification Report:\n", classification report(y_true, y pred))

18
19 plt.figure(figsize=(6,5))

20 sns.heatmap(cm, annot=True, fmt='d', cmap='Blues')

21 plt.title('Confusion Matrix")
22 plt.xlabel('Predicted")

23 plt.ylabel('True')

24 plt.show()

25

https://colab.research.google.com/drive/1b5gHcZHXbD9LoZoKsLt9Lc4bGbHk-foO#scroll To=8JCIKVQUCE5N&printMode=true
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Classification Report:
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24

213
213
213

.98
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accuracy
macro avg
weighted avg

0.98
0.98
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0.98

Confusion Matrix
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1 import os

2 import numpy as np

3 import torch

4 from torch.utils.data import Dataset, Dataloader

5 from torchvision import datasets, transforms as T, models
6 from torch import nn, optim

7 import warnings

8 warnings.filterwarnings("ignore")

9 from tqdm import tqdm
10 from sklearn.metrics import confusion_matrix, accuracy_score, precision_scor
11 import matplotlib.pyplot as plt

=
N

import seaborn as sns
from PIL import Image
import cv2

import pandas as pd

R R PR PR
o v b~ w

1 jaffe_path = '/content/drive/MyDrive/Datasets/jaffe'’

2

3 class JaffeDataset(Dataset):

4 def __init_ (self, root_dir, transform=None):

5 self.root _dir = root_dir

6 self.image_files = [f for f in os.listdir(root_dir) if f.endswith(".

7 self.transform = transform

8 self.labels = [self.get label(f) for f in self.image files]

9 self.label map = {label: idx for idx, label in enumerate(sorted(set(
10 self.labels idx = [self.label map[label] for label in self.labels]
11
12 def get label(self, filename):

13 return filename.split('.')[1] # AN, HA, etc.
14

15 def __len_ (self):

16 return len(self.image files)

17

18 def _ getitem_ (self, idx):

19 img _path = os.path.join(self.root dir, self.image files[idx])
20 image = Image.open(img_path).convert('RGB")
21 if self.transform:

22 image = self.transform(image)

23 label = self.labels_idx[idx]

24 return image, label
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25

26 transform = T.Compose([

27 T.RandomHorizontalFlip(),
28 T.RandomVerticalFlip(),
29 T.RandomRotation(10),

30 T.Resize((128,128)),

31 T.ToTensor()

32 ])

33

34 jaffe_dataset = JaffeDataset(jaffe_path, transform=transform)

35 jaffe_loader = DatalLoader(jaffe_dataset, batch_size=8, shuffle=True)
36 num_classes_jaffe = len(set(jaffe_dataset.labels))

37

1 jaffe_path = '/content/drive/MyDrive/Datasets/jaffe’

2
3 class JaffeDataset(Dataset):
4 def __init_ (self, root_dir, transform=None):
5 self.root_dir = root_dir
6 self.image_files = [f for f in os.listdir(root_dir) if f.end
7 self.transform = transform
8 self.labels = [self.get label(f) for f in self.image files]
9 self.label map = {label: idx for idx, label in enumerate(sor
10 self.labels idx = [self.label map[label] for label in self.l
11
12 def get label(self, filename):
13 return filename.split('."')[1] # AN, HA, etc.
14
15 def __len_ (self):
16 return len(self.image files)
17
18 def _ getitem_ (self, idx):
19 img _path = os.path.join(self.root dir, self.image files[idx]
20 image = Image.open(img_path).convert('RGB")
21 if self.transform:
22 image = self.transform(image)
23 label = self.labels_idx[idx]
24 return image, label
25
26 transform = T.Compose([
27 T.RandomHorizontalFlip(),
28 T.RandomVerticalFlip(),
29 T.RandomRotation(10),
30 T.Resize((128,128)),
31 T.ToTensor()
32 ])

https://colab.research.google.com/drive/1b5gHcZHXbD9LoZoKsLt9Lc4bGbHk-foO#scroll To=8JCIKVQUCE5N&printMode=true
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33

34 jaffe_dataset = JaffeDataset(jaffe_path, transform=transform)

35 jaffe_loader = DatalLoader(jaffe_dataset, batch_size=8, shuffle=True)
36 num_classes_jaffe = len(set(jaffe_dataset.labels))

37

1 device = torch.device('cuda' if torch.cuda.is _available() else 'cpu')
2

3 model = models.resnetl8(pretrained=False)

4 model.fc = nn.Linear(model.fc.in_features, num_classes_jaffe)

5 model = model.to(device)

6

7 criterion
8 optimizer
9 scheduler

nn.CrossEntropyLoss()
optim.AdamW(model.parameters(), 1lr=0.001)

10

1 def train_model(model, criterion, optimizer, scheduler, num_epochs=30):
2 for epoch in range(num_epochs):

3 print(f"Epoch {epoch+1}/{num_epochs}")

4 print('-' * 10)

5

6 model.train()

7 running_loss = 0.0

8 running_corrects = 0

9
10 for inputs, labels in jaffe_ loader:
11 inputs, labels = inputs.to(device), labels.to(device)
12
13 optimizer.zero_grad()

14 outputs = model(inputs)

15 loss = criterion(outputs, labels)

16 loss.backward()

17 optimizer.step()

18

19 _, preds = torch.max(outputs, 1)

20 running loss += loss.item() * inputs.size(@)

21 running corrects += torch.sum(preds == labels.data)
22

23 scheduler.step()

24 epoch_loss = running_loss / len(jaffe_dataset)

25 epoch_acc = running_corrects.double() / len(jaffe_dataset)
26

27 print(f"Loss: {epoch_loss:.4f} Acc: {epoch_acc:.4f}")

28 return model

https://colab.research.google.com/drive/1b5gHcZHXbD9LoZoKsLt9Lc4bGbHk-foO#scroll To=8JCIKVQUCE5N&printMode=true
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29
30 model = train_model(model, criterion, optimizer, scheduler, num_epochs=2)
31

Epoch 1/2

Loss: 3.6091 Acc: 0.0188
Epoch 2/2

Loss: 3.4231 Acc: 0.0376

ly_true, y_pred, y_proba =[], [], []
2

3 model.eval()
4 with torch.no_grad():
5 for inputs, labels in jaffe_loader:

6 inputs = inputs.to(device)

7 outputs = model(inputs)

8 probabilities = torch.softmax(outputs, dim=1)
9 preds = torch.argmax(probabilities, axis=1)
10

11 y_true.extend(labels.numpy())

12 y_pred.extend(preds.cpu().numpy())

13 y _proba.extend(probabilities.cpu().numpy())
14

15y true = np.array(y_true)

16 y pred = np.array(y_pred)
17 y _proba = np.array(y_proba)
18

1#

2

3 def evaluate model(model name, y true, y pred, y proba):
4 labels = list(jaffe_dataset.label map.keys())

5 accuracy = accuracy_score(y_true, y_pred)

6 precision = precision_score(y_true, y pred, average='weighted', zero div
7 recall = recall score(y_true, y pred, average='weighted')

8 f1 = f1_score(y_true, y _pred, average='weighted')

9 cm = confusion _matrix(y_true, y pred)
10

11 print(f"[{model name}] Accuracy: {accuracy:.4f}")
12 print("Precision:", precision)
13 print("Recall:", recall)
14 print("Fl-score:", f1)
15 print("Classification Report:\n", classification_report(y_true, y pred, -
16
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17 plt.figure(figsize=(6,5))

18 sns.heatmap(cm, annot=True, fmt='d', cmap='Blues', xticklabels=labels, y
19 plt.title('Confusion Matrix')

20 plt.show()

21

22 evaluate_model("ResNetl8 on JAFFE", y true, y pred, y_proba)

23
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[ResNet18 on JAFFE] Accuracy: 0.0469
0.006155923305881881

Recall: ©.046948356807511735
0.00958478141576733

Precision:

Fl-score:

Classification Report:
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'/content/drive/MyDrive/Datasets/CK+/ckextended.csv'

pd.read_csv(csv_path)

path =

2 df ck =

1 csv

3
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1 from torch.utils.data import Dataset

2 from PIL import Image

3 import numpy as np

4

5 # 2 —w»i CKPlusDataset ¢« & il Dataset

6 # Ul Bieadl andivg (WO 1 CK+ & 4334l DataFrame Ju Wil 3 (S s Ul ) Dataloa

7

8 class CKPlusDataset(Dataset):

9 def __init_ (self, dataframe, transform=None):

10 self.df = dataframe # DataFrame sxcl e ssini: 'pixels' s
11 self.transform = transform # osall o leinkt adue Al Sl (i ToT
12

13 def len_(self):

14 return len(self.df) # ULl de seae (8 Glimll 2ae

15

16 def _ getitem_ (self, idx):

17 # dsmaa Q) dshias ) cOLS) Al s

18 pixel values = [int(p) for p in self.df.iloc[idx]['pixels'].split()]
19

20 # 2 sopa A LS isaiD 48 aaaix48 (32l s CK+)

21 image = np.array(pixel values).reshape(48, 48).astype(np.uint8)

22

23 # 8 J sysall dissi PIL g Jeladll torchvision.transforms

24 image = Image.fromarray(image)

25

26 # oo o saaadl COhsadll Gl

27 if self.transform:

28 image = self.transform(image)

29

30 # —waill #) A5 (Label) ¢« DataFrame

31 label = int(self.df.iloc[idx][ 'emotion'])

32

33 return image, label # el haull 13

34

1 from torchvision import transforms

2 from torch.utils.data import Dataloader
3

4 # sya K o Ghi Al Ol iy

5 transform = transforms.Compose([

6 transforms.RandomHorizontalFlip(),
7 transforms.RandomVerticalFlip(),

8 transforms.RandomRotation(10),

9 transforms.Resize((128,128)),

10 transforms.ToTensor()

11 ])

https://colab.research.google.com/drive/1b5gHcZHXbD9LoZoKsLt9Lc4bGbHk-foO#scroll To=8JCIKVQUCE5N&printMode=true
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12
13 # oSl bl de gena oL3)
14 ck_dataset = CKPlusDataset(df _ck, transform=transform)

15 ck_loader = DatalLoader(ck_dataset, batch_size=8, shuffle=True)

16

17 # (C'_:Lu)&]\) selidl aae clas

18 num_classes ck = df ck['emotion'].nunique()
19

1 model = models.resnetl8(pretrained=False)

2 model.fc = nn.Linear(model.fc.in_features, num_classes_ck)
3 model = model.to(device)

4

5 criterion
6 optimizer
7 scheduler
8

nn.CrossEntropyLoss()
optim.AdamW(model.parameters(), 1lr=0.001)

1 from torchvision import transforms
2
3 transform = transforms.Compose([

optim.lr_scheduler.StepLR(optimizer, step_size=3, gamma=0.97)

4 transforms.Lambda(lambda img: img.convert("RGB")), # J ¢, (» Jissi RGB
5 transforms.RandomHorizontalFlip(),

6 transforms.RandomVerticalFlip(),

7 transforms.RandomRotation(10),

8 transforms.Resize((128,128)),

9 transforms.ToTensor()

10 ])

11

1 transforms.Lambda(lambda img: img.convert("RGB"))
2 from torchvision import transforms

3

4 transform = transforms.Compose([

5 transforms.Lambda(lambda img: img.convert("RGB")), # [ ) ¢, o diss
6 transforms.Resize((128, 128)),

7 transforms.ToTensor()

8 1)

9 ck_dataset = CKPlusDataset(df_ck, transform=transform)

10 ck_loader = DatalLoader(ck dataset, batch_size=8, shuffle=True)

11

1# <l 2e aaa3 (epochs)
2 epochs = 190

https://colab.research.google.com/drive/1b5gHcZHXbD9LoZoKsLt9Lc4bGbHk-foO#scroll To=8JCIKVQUCE5N&printMode=true
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3
4
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5 for epoch in range(epochs):

6

7

8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

https://colab.research.google.com/drive/1b5gHcZHXbD9LoZoKsLt9Lc4bGbHk-foO#scroll To=8JCIKVQUCE5N&printMode=true

print(f"\nEpoch {epoch+1}/{epochs}")
model.train() # —«odll sk 4 il aaj

running_loss = 0.0
correct = 0
total = ©

# ol Glady e ddls
for inputs, labels in ck_loader:

inputs, labels = inputs.to(device), labels.to(device)

# Al s ,ul s
optimizer.zero_grad()

outputs = model(inputs)

# ij\ il
loss = criterion(outputs, labels)

#o5oleall e 2l )Y duaas
loss.backward()
optimizer.step()

# 5 ludll anaas
running loss += loss.item()

# daasall Glad ol Gles

_, preds = torch.max(outputs, 1)

correct += (preds == labels).sum().item()
total += labels.size(0)

# J9 bl Qs epoch
epoch_loss = running loss / len(ck_loader)

epoch_acc = correct / total

print(f"Loss: {epoch _loss:.4f} Acc: {epoch_acc:.4f}")

Epoch 1/190
Loss: 1.1092 Acc: 0.6935

Epoch 2/190
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Loss: ©.7597 Acc: 0.7837

Epoch 3/190
Loss: ©.5296 Acc: 0.8380

Epoch 4/190
Loss: ©.4512 Acc: 0.8587

Epoch 5/190
Loss: ©.3582 Acc: 0.8793

Epoch 6/190
Loss: ©0.2690 Acc: 0.9120

Epoch 7/190
Loss: ©0.2628 Acc: 0.9130

Epoch 8/190
Loss: ©.1977 Acc: 0.9370

Epoch 9/190
Loss: ©.1322 Acc: 0.9565

Epoch 10/190
Loss: ©.1125 Acc: 0.9652

Epoch 11/190
Loss: ©0.1597 Acc: 0.9522

Epoch 12/190
Loss: ©.1103 Acc: 0.9641

Epoch 13/190
Loss: ©0.0833 Acc: 0.9772

Epoch 14/190
Loss: ©.0693 Acc: 0.9750

Epoch 15/190
Loss: ©0.0359 Acc: 0.9880

Epoch 16/190
Loss: ©.0337 Acc: 0.9924

Epoch 17/190
Loss: ©0.1201 Acc: 0.9609

Epoch 18/190
Loss: ©.1133 Acc: 0.9674

Epoch 19/190
Loss: ©0.0743 Acc: 0.9761

ly_true, y_predJ y_pPOba = []J []J []
2
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3 model.eval()
4 with torch.no_grad():
5 for inputs, labels in ck_loader:

6 inputs = inputs.to(device)

7 outputs = model(inputs)

8 probabilities = torch.softmax(outputs, dim=1)
9 preds = torch.argmax(probabilities, axis=1)
10

11 y_true.extend(labels.numpy())

12 y pred.extend(preds.cpu().numpy())

13 y_proba.extend(probabilities.cpu().numpy())
14

1 def evaluate model(model name, y true, y pred, y proba):

2 labels = sorted(df_ck['emotion'].unique())

3 accuracy = accuracy_score(y_true, y pred)

4 precision = precision_score(y_true, y pred, average='weighted', zero div
5 recall = recall score(y_true, y pred, average='weighted')
6 f1 = f1_score(y_true, y_pred, average='weighted')

7 cm = confusion_matrix(y_true, y pred)

8

9 print(f"[{model name}] Accuracy: {accuracy:.4f}")
10 print("Precision:", precision)
11 print("Recall:", recall)
12 print("Fl-score:", f1)

13 print("Classification Report:\n", classification_report(y_true, y pred))
14

15 plt.figure(figsize=(6,5))

16 sns.heatmap(cm, annot=True, fmt='d', cmap='Blues')

17 plt.title('Confusion Matrix')

18 plt.xlabel('Predicted")

19 plt.ylabel('True")

20 plt.show()

21

22 evaluate model("ResNetl8 on CK+", y true, y pred, y proba)

23
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[ResNetl1l8 on CK+] Accuracy: 1.0000

Precision: 1.0

Recall: 1.0

Fl-score: 1.0
Classification Report:
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1 model = models.mobilenet_v2(pretrained=False)

2 model.classifier[1] = nn.Linear(model.last channel, num_classes ck)

3 model = model.to(device)
4

5 criterion = nn.CrossEntropyLoss()
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optim.AdamW(model.parameters(), 1lr=0.001)
optim.1lr_scheduler.StepLR(optimizer, step_size=3, gamma=0.97)

6 optimizer
7 scheduler
8

1 epochs = 2
2 for epoch in range(epochs):
3 print(f"\nEpoch {epoch+1}/{epochs}")

4 model.train()

5 running_loss, correct = 0.0, ©

6

7 for inputs, labels in ck_loader:

8 inputs, labels = inputs.to(device), labels.to(device)
9 optimizer.zero_grad()
10 outputs = model(inputs)
11 loss = criterion(outputs, labels)
12 loss.backward()
13 optimizer.step()
14
15 _, preds = torch.max(outputs, 1)
16 correct += torch.sum(preds == labels.data)
17 running_loss += loss.item() * inputs.size(9)
18
19 epoch_loss = running_loss / len(ck_dataset)
20 epoch_acc = correct.double() / len(ck dataset)
21 print(f"Loss: {epoch loss:.4f} Acc: {epoch_acc:.4f}")
22

Epoch 1/2

Loss: 1.4110 Acc: 0.6228

Epoch 2/2
Loss: 1.2530 Acc: 0.6489

ly_true, y_pred, y _proba =[], [], []
2

3 model.eval()
4 with torch.no_grad():
5 for inputs, labels in ck_loader:

6 inputs = inputs.to(device)

7 outputs = model(inputs)

8 probabilities = torch.softmax(outputs, dim=1)
9 preds = torch.argmax(probabilities, axis=1)
10

11 y_true.extend(labels.numpy())

12 y_pred.extend(preds.cpu().numpy())
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13 y_proba.extend(probabilities.cpu().numpy())

14

1 evaluate_model("MobileNetV2 on CK+", y true, y pred, y proba)

2

[MobileNetV2 on CK+] Accuracy: 0.5533
Precision: 0.5079493681350478

Recall: ©.5532608695652174

Fl-score: 0.5121360733389817

Classification Report:

precision recall fl-score
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1 0.00 0.00 0.00
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3 0.00 0.00 0.00
4 0.00 0.00 0.00
5 0.21 0.88 0.34
6 0.76 0.74 0.75
7 0.00 0.00 0.00
accuracy 0.55
macro avg 0.12 0.20 0.14
weighted avg 0.51 0.55 0.51
Confusion Matrix
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1 import pandas as pd

2 import numpy as np

3 import torch

4 from torch.utils.data import Dataset, DatalLoader

5 from torchvision import transforms, models

6 from PIL import Image

7 import cv2

8

9 csv_path = '/content/drive/MyDrive/Datasets/CK+/ckextended.csv'
10 df _ck = pd.read_csv(csv_path)
11
12 # Loy cldl e xSl
13 print("ssdsadl clal: " - df ck['emotion'].unique())
14 num_classes_ck = df_ck['emotion'].nunique()
15 print ("<l ae:" num_classes_ck)

16
17 # ©as 1Y) Gl 7yl & gl D)) maaas
18 df _ck = df_ck[df_ck['emotion'] < num_classes_ck].reset_index(drop=True)
19

[52410 7 3 6] s
8 il s

1 class CKPlusDataset(Dataset):

2 def __init__ (self, dataframe, transform=None):

3 self.df = dataframe

4 self.transform = transform

5

6 def __len_ (self):

7 return len(self.df)

8

9 def _ getitem_ (self, idx):
10 pixel_values = [int(p) for p in self.df.iloc[idx]['pixels'].split()]
11 image = np.array(pixel values, dtype='uint8').reshape(48, 48)
12 image = cv2.cvtColor(image, cv2.COLOR_GRAY2RGB)
13 image = cv2.resize(image, (128,128))
14 image = Image.fromarray(image)
15 label = self.df.iloc[idx][ 'emotion’]
16 if self.transform:
17 image = self.transform(image)
18 return image, label
19
20 transform = transforms.Compose([
21 transforms.RandomHorizontalFlip(),
22 transforms.RandomVerticalFlip(),
23 transforms.RandomRotation(10),
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24 transforms.Resize((128,128)),
25 transforms.ToTensor()

26 ])

27

28 ck_dataset = CKPlusDataset(df ck, transform=transform)
29 ck_loader = DatalLoader(ck _dataset, batch_size=8, shuffle=True)
30

1 device = torch.device('cuda' if torch.cuda.is_available() else 'cpu')

2

3 model = models.efficientnet b@(pretrained=False)

4 model.classifier[1] = torch.nn.Linear(model.classifier[1].in_features, num_c
5 model = model.to(device)

6

7 criterion
8 optimizer
9 scheduler

torch.nn.CrossEntropyLoss()
torch.optim.AdamW(model.parameters(), 1lr=0.001)
torch.optim.1lr_scheduler.StepLR(optimizer, step_size=3, gamma=0.'

10
1 def train_model(model, criterion, optimizer, scheduler, num_epochs=2
2 for epoch in range(num_epochs):
3 print(f"\nEpoch {epoch+1}/{num_epochs}")
4 model.train()
5 running_loss, correct = 0.0, ©
6
7 for inputs, labels in ck_loader:
8 inputs, labels = inputs.to(device), labels.to(device)
9
10 optimizer.zero_grad()
11 outputs = model(inputs)
12 loss = criterion(outputs, labels)
13 loss.backward()
14 optimizer.step()
15
16 _, preds = torch.max(outputs, 1)
17 correct += torch.sum(preds == labels.data)
18 running_loss += loss.item() * inputs.size(9)
19
20 scheduler.step()
21 epoch_loss = running_loss / len(ck_dataset)
22 epoch_acc = correct.double() / len(ck dataset)
23 print(f"Loss: {epoch_loss:.4f}, Accuracy: {epoch_acc:.4f}")
24 return model
25

40/69



8/6/25, 9:09 PM P2.ipynb - Colab
1 model = train_model(model, criterion, optimizer, scheduler, num_epoc
2

Epoch 1/2
Loss: 1.5203, Accuracy: 0.6152

Epoch 2/2
Loss: 1.3856, Accuracy: 0.6304

1 from sklearn.metrics import accuracy_score, precision_score, recall_
2 import seaborn as sns

3 import matplotlib.pyplot as plt

4

5y true, y pred =[], []

6

7 model.eval()

8 with torch.no_grad():

9 for inputs, labels in ck_loader:

10 inputs = inputs.to(device)

11 outputs = model(inputs)

12 _, preds = torch.max(outputs, 1)
13

14 y_true.extend(labels.numpy())

15 y_pred.extend(preds.cpu().numpy())
16

17 cm = confusion_matrix(y_true, y_pred)

18 print("Classification Report:\n", classification_report(y_true, y_pr
19

20 plt.figure(figsize=(6,5))

21 sns.heatmap(cm, annot=True, fmt='d', cmap='Blues')

22 plt.title('Confusion Matrix")

23 plt.xlabel('Predicted"')

24 plt.ylabel('True')

25 plt.show()

26
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Classification Report:

recall fl-score

precision
0 0.00 0.00 0
1 0.00 0.00 0
2 0.00 0.00 (%]
3 0.00 0.00 (%]
4 0.00 0.00 0
5 0.00 0.00 0
6 0.64 1.00 0
7 0.00 0.00 0
accuracy (%]
macro avg 0.08 0.12 (%]
weighted avg 0.42 0.64 0
Confusion Matrix
o- 0 4] 0 0 0 0
~=- D 4] 0 0 0 4]
~n- 0 4] 0 0 0 4]
m- 0 4] 0 0 0 4]
w
=
+- 0 4] 0 0 0 4]
wm- 0 4] 0 0 0 4]
o- 0 0 0 0 0 0
~- 0 0 0 0 0 0
I I 1 I I I
0 1 2 3 4 3
Predicted

1 import torch
2 import torch.nn as nn

3 import torch.optim as optim
4 from torchvision import models

5 from torch.optim import 1lr_scheduler

6

7 # 1. by s QLK 2ae oy jet CK+

8 num_classes ck = df_ck['emotion'].nunique()

9
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10 # 2. zis Jwad DenseNet121 4baaiy
11 model = models.densenetl2l(pretrained=False)
12 model.classifier = nn.Linear(model.classifier.in_features, num_classes_ ck)
13 model = model.to(device)
14
15 # 3. Al Agaa sl Goluall iy s
16 criterion = nn.CrossEntropyLoss()
17 optimizer = optim.AdamW(model.parameters(), 1lr=0.001)
18 exp_lr_scheduler = 1lr_scheduler.StepLR(optimizer, step size=7, gamma=0.1)
19
20 # 4. ol Al iy s
21 def train_model(model, criterion, optimizer, scheduler, num_epochs=1):

22 for epoch in range(num_epochs):

23 print(f"\nEpoch {epoch+1}/{num_epochs}")

24 model.train()

25 running_loss = 0.0

26 correct = 0

27 total = @

28

29 for inputs, labels in ck_loader:

30 inputs, labels = inputs.to(device), labels.to(device)
31

32 optimizer.zero_grad()

33 outputs = model(inputs)

34 loss = criterion(outputs, labels)

35 loss.backward()

36 optimizer.step()

37

38 running loss += loss.item()

39 _, preds = torch.max(outputs, 1)

40 correct += (preds == labels).sum().item()
41 total += labels.size(0)

42

43 scheduler.step()

44 epoch_loss = running_loss / len(ck_loader)

45 epoch_acc = correct / total

46 print(f"Loss: {epoch loss:.4f} Acc: {epoch acc:.4f}")
a7 return model

48

49 # 5. il dan
50 model = train_model(model, criterion, optimizer, exp_lr_scheduler, num_epoch
51

Epoch 1/1
Loss: 1.4346 Acc: 0.6163
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1 model = models.vggl6(pretrained=False)

2 model.classifier[6] = nn.Linear(model.classifier[6].in_features, num_classes

3 model = model.to(device)
4
5 optimizer = optim.AdamW(model.parameters(), 1lr=0.001)

6 model = train_model(model, criterion, optimizer, exp_lr_scheduler, num_epoch

7

Epoch 1/1
Loss: 4.0951 Acc: 0.6283

1y_true, y_pred, y proba = [], [], []
2

3 model.eval()
4 with torch.no_grad():
5 for inputs, labels in ck_loader:

6 inputs = inputs.to(device)

7 outputs = model(inputs)

8 probabilities = torch.softmax(outputs, dim=1)
9 preds = torch.argmax(probabilities, axis=1)
10

11 y_true.extend(labels.numpy())

12 y_pred.extend(preds.cpu().numpy())

13 y_proba.extend(probabilities.cpu().numpy())
14

15y _true = np.array(y_true)

16 y pred = np.array(y_pred)

17 y_proba = np.array(y_proba)

18

19 evaluate_model("dwnsdl aul", y true, y_pred, y_proba)
20
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[Jasall aul] Accuracy: 0.6446
Precision: 0.41546431947069945
Recall: 0.6445652173913043
Fl-score: ©.5052573349808903
Classification Report:

precision recall fl-score

0 0.00 0.00 0.00

1 0.00 0.00 0.00

2 0.00 0.00 0.00

3 0.00 0.00 0.00

4 0.00 0.00 0.00

5 0.00 0.00 0.00

6 0.64 1.00 0.78

7 0.00 0.00 0.00
accuracy 0.64
macro avg 0.08 0.12 0.10
weighted avg 0.42 0.64 0.51

Confusion Matrix

o- 0 0 0 0 0 0

True

~- D 0 0 0 0 0

0 1 2 3 4 5
Predicted

1 import torch
2 import torch.nn as nn
3 import torch.optim as optim
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4 from torchvision import models, transforms

5 from torch.utils.data import Dataset, DatalLoader
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6 from PIL import Image
7 import os

8 import cv2

9 import numpy as np

1 transform = transforms.Compose([

transforms.RandomHorizontalFlip(),

transforms.RandomVerticalFlip(),

transforms.RandomRotation(20),

transforms.ColorJitter(brightness=0.2, contrast=0.2, saturation=0.2),
transforms.Resize((224,224)),

transforms.ToTensor(),

transforms.Normalize([©.485, 0.456, 0.406], [0.229, 0.224, 0.225])

O 00 NOUTL B WN

=
(&)

D

1# 2. Dataset J JAFFE
2 class JaffeDataset(Dataset):

3

O 00 N O U1 b

10
11
12
13
14
15
16
17
18
19
20
21

def

def

def

__init_ (self, root_dir, transform=None):
self.root _dir = root _dir
if not os.path.exists(root_dir):
print(f"adsa {root_dir} L, e SUl cla ) o;mse ¢ Google Drive il
self.image files = []
else:
self.image files = [f for f in os.listdir(root_dir) if f.endswit
self.transform = transform

__len_ (self):
return len(self.image_files)

__getitem_ (self, idx):
img_path = os.path.join(self.root _dir, self.image files[idx])
image = Image.open(img_path).convert('RGB")
if self.transform:
image = self.transform(image)
label = int(self.image files[idx].split('.')[1]) # sl adaill cus S
return image, label

1 emotion_labels = set()

2

3 for f in os.listdir(jaffe_path):
if f.endswith(".tiff"):

4
5
6
7

https://colab.research.google.com/drive/1b5gHcZHXbD9LoZoKsLt9Lc4bGbHk-foO#scroll To=8JCIKVQUCE5N&printMode=true
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8

9 # elidl Jid s Jsl ki (SU, NE, etc)

10 emotion_labels = set([label[:2] for label in emotion_labels])
11 num_classes_jaffe = len(emotion_labels)

12

NameError Traceback (most recent call last)
/tmp/ipython-input-1014668409.py in <cell line: ©>()
1 emotion_labels = set()

2

----> 3 for f in os.listdir(jaffe_path):
4 if f.endswith(".tiff"):
5 parts = f.split('.")

NameError: name 'jaffe path' is not defined

Next steps: ( Explain error

1 import os

2 from PIL import Image

3 import torch

4 from torch.utils.data import Dataset

5 from torchvision import transforms

6

7 # oS cayai JaffeDataset <lly 4alled JAFFE
8 class JaffeDataset(Dataset):

9 def _init_ (self, root_dir, transform=None):
10 self.root_dir = root_dir

11 self.image_files = [f for f in os.listdir(root_dir) if f.endswith(".
12 self.transform = transform

13

14 # oAl N elidl ey disad pesdd iy

15 self.emotion_dict = {

16 "AN': 0, # Angry

17 'DI': 1, # Disgust

18 '"FE': 2, # Fear

19 'HA': 3, # Happy

20 'NE': 4, # Neutral

21 'SA': 5, # Sad

22 'SU': 6 # Surprise

23 }

24

25 def __len_ (self):

26 return len(self.image_files)

27

https://colab.research.google.com/drive/1b5gHcZHXbD9LoZoKsLt9Lc4bGbHk-foO#scroll To=8JCIKVQUCE5N&printMode=true 47/69



8/6/25, 9:09 PM P2.ipynb - Colab

28 def _ getitem_ (self, idx):

29 # sosall Jrend

30 image_path = os.path.join(self.root_dir, self.image_files[idx])
31 image = Image.open(image path).convert('L') # ik, 3,5l
32

33 # ooy o) Dl gk

34 if self.transform:

35 image = self.transform(image)

36

37 # ol an) e seliadl ey zloadl (SBe SA (e KA.SA1.93.tiff)

38 emotion_code = self.image_files[idx].split('.')[1][:2]
39 label = self.emotion_dict[emotion_code]

40

41 return image, label

42

1 from google.colab import drive

2 drive.mount('/content/drive')

3

4 !1s "/content/drive/MyDrive/Datasets/FER-2013/train"
5

Drive already mounted at /content/drive; to attempt to forcibly remount, call drive.mour
angry disgust fear happy neutral sad surprise

1 from torchvision import datasets, transforms

2

3 transform = transforms.Compose([

4 transforms.Grayscale(num_output _channels=3), # Lsa oY FER-2013 4nk,
5 transforms.Resize( (224, 224)),

6 transforms.ToTensor()

7 1)

8

9 train_dir = "/content/drive/MyDrive/Datasets/FER-2013/train"

10 full _dataset = datasets.ImageFolder(root=train_dir, transform=transform)
11

12 print(f"_s=ll 2e: {len(full _dataset)}")

13 print(f"«lll: {full dataset.classes}")

14

26580 :_sall 2

<l ["angry', 'disgust', 'fear', 'happy', 'neutral’, 'sad', 'surprise’]

1 import random
2 from torch.utils.data import Subset
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3 from collections import defaultdict

4

5 samples per class = 1000 # 48 (< adY)
6

7 # ol ) ail) (labels)

8 targets = full dataset.targets

9 class_indices = defaultdict(list)
10
11 # a8 0 G )ledll paea

12 for idx, label in enumerate(targets):
13 class_indices[label].append(idx)
14
15 # 48 JS e Alpde Clye sl
16 selected_indices = []
17 for cls, indices in class_indices.items():

18 if len(indices) > samples_per_class:

19 selected_indices.extend(random.sample(indices, samples per_class))
20 else:

21 selected_indices.extend(indices) # JSI 3l 1000 o« 8

22

23 # L&) Subset

24 subset_dataset = Subset(full dataset, selected indices)
25

26 print(f" @ Subset »k: {len(subset_dataset)} sus=a.")
27

@ Subset 3,5= 6393 : »ls,

1 from torch.utils.data import DatalLoader

2

3 train_loader = DatalLoader(subset_dataset, batch_size=16, shuffle=True)
4

1

2 4 hit 48 S die 1000 o gsint Baan A L)

3 samples per class = 1000

4 targets = full dataset.targets

5 class_indices = {cls: [] for cls in range(len(full_dataset.classes))}
6

7 # Al e S5l gen

8 for idx, label in enumerate(targets):

9 if len(class_indices[label]) < samples per class:
10 class_indices[label].append(idx)
11

12 # Go il dsa) mad
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13 final_indices = [idx for indices in class_indices.values() for idx in indice
14 subset dataset = Subset(full dataset, final indices)

1 import torch, torch.nn as nn, torch.optim as optim
2 from torch.utils.data import DatalLoader, Subset
3 from torchvision import models, transforms
4 import random
5
6 device = torch.device("cuda" if torch.cuda.is_available() else "cpu"
7
8# o1 usls 10U full dataset .ix, Tensor ol 453 3 _
9
10

11 # subset co xid ) ko 5 gdc
12 if 'subset_dataset' not in globals():

13 n = min(len(full dataset), 1000)

14 idx = random.sample(range(len(full_dataset)), n)
15 subset_dataset = Subset(full dataset, idx)

16

17 # 255005
18 model = models.resnetl8(pretrained=False)

19 model.fc = nn.Linear(model.fc.in_ features, len(full dataset.classes)
20 model = model.to(device)

21

22 # a1

23 train_loader = Dataloader(subset_dataset, batch_size=16, shuffle=Tru
24 criterion = nn.CrossEntropyLoss()

25 optimizer = optim.Adam(model.parameters(), lr=le-4)

26 epochs = 1000 # oJe¥ 1 e |30 Gibgiu

27

28 for epoch in range(epochs):

29 model.train()

30 running_loss, correct = 0.0, ©

31 for inputs, labels in train_loader:

32 inputs, labels = inputs.to(device), labels.to(device)
33

34 optimizer.zero_grad()

35 outputs = model(inputs)

36 loss = criterion(outputs, labels)

37 loss.backward()

38 optimizer.step()

39

40 running loss += loss.item() * inputs.size(@)
41 preds = outputs.argmax(1l)

42 correct += (preds == labels).sum().item()

43
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44
45
46

epoch_1loss
epoch_acc

# oisyl

break

P2.ipynb - Colab

¢ IS Ol y o Bue %97< Lo g
if epoch >= 19 and epoch _acc > 0.97:

running loss / len(subset dataset)
correct / len(subset_dataset)
print(f"Epoch {epoch+1}/{epochs}, Loss: {epoch loss:.4f}, Accura

o1 thows HSoe iy

/usr/local/lib/python3.11/dist-packages/torchvision/models/ utils.py:208: UserWarning: -~
warnings.warn(
/usr/local/lib/python3.11/dist-packages/torchvision/models/ utils.py:223: UserWarning: /
warnings.warn(msg)

Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch

1/1000, Loss: 1.8610,
2/1000, Loss: 1.6405,
3/1000, Loss: 1.4362,
4/1000, Loss: 1.2448,
5/1000, Loss: 0.9508,
6/1000, Loss: 0.5947,
7/1000, Loss: ©.3066,
8/1000, Loss: ©.1774,
9/1000, Loss: ©.1284,
10/1000, Loss: ©.1106,
11/1000, Loss: 0.0984,
12/1000, Loss: 0.1041,
13/1000, Loss: 0.1075,
14/1000, Loss: 0.1320,
15/1000, Loss: 0.0778,
16/1000, Loss: ©.0805,
17/1000, Loss: 0.0754,
18/1000, Loss: 0.0667,
19/1000, Loss: 0.0577,
20/1000, Loss: 0.0929,

Accuracy:
Accuracy:
Accuracy:
Accuracy:
Accuracy:
Accuracy:
Accuracy:
Accuracy:
Accuracy:

Accuracy:
Accuracy:
Accuracy:
Accuracy:
Accuracy:
Accuracy:
Accuracy:
Accuracy:
Accuracy:
Accuracy:
Accuracy:

1 import matplotlib.pyplot as plt
2 import random
3 import torch

4

O 0O OO0

0.2348
0.3673
0.4544
0.5318
Q.
0
0
0
(%]

6604

.7954
.9085
.9546
.9695

.9731
.9753
.9715
.9706
.9596
.9795
.9773
.9804
.9820
.9842
.9715

5 # o St subset_dataset 5 full dataset s model (u s

6

7 indices = random.sample(range(len(subset_dataset)), 8)
8 fig, axes = plt.subplots(2, 4, figsize=(15,6))

9

10 model.eval()
11 with torch.no_grad():

12
13
14
15
16

for ax, idx in zip(axes.flat, indices):

img, true_label = subset_dataset[idx]

# zisall 5)sall Suea

inp = img.unsqueeze(@).to(device)

# 2= 4l batch
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17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

output = model(inp)
pred_label = output.argmax(l)

# el Bysall s (o= Tensor ) numpy)
img disp = img.permute(1, 2, 0).cpu().numpy()
img disp = (img_disp - img disp.min()) / (img_disp.max() - img_disp.i

ax.imshow(img_disp)
ax.set_title(

f"True: {full dataset.classes[true_label]}\nPred: {full dataset.
fontsize=10,
color="green' if pred_label.item() == true_label else 'red’
)
ax.axis('off'")
plt.tight_layout()
plt.show()
True: surprise True: sad True: fear True: angry
Pred: surprise Pred: sad Pred: fear Pred: angry

-

True: disgust True: happy True: happy True: neutral

Pred: disgust Pred: happy Pred: happy Pred: neutral
. f
M -
True: angry True: sad True: fear True: disgust
Pred: angry Pred: surprise Pred: fear Pred: disgust

- W
B -

-

True: angry
Pred: angry

True: fear True: neutral
Pred: fear Pred: surprise

.

True: surprise
Pred: surprise

fu
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1 from sklearn.metrics import classification_report, confusion_matrix
2 import seaborn as sns

3 import matplotlib.pyplot as plt

4 import numpy as np

5

6 # 1. desiual cyall de gene (ady o il gl
7y true = []

8y pred = []

9

10 model.eval()
11 with torch.no_grad():

12 for inputs, labels in train_loader:

13 inputs = inputs.to(device)

14 labels = labels.to(device)

15 outputs = model(inputs)

16 _, preds = torch.max(outputs, 1)

17 y_true.extend(labels.cpu().numpy())
18 y_pred.extend(preds.cpu().numpy())
19

20 # 2. 2ull clea

21 print(" il [Classification Report]")

22 print(classification_report(y_true, y pred, target_names=full dataset.classe
23

24 # 3. L) ddshias

25 cm = confusion_matrix(y_true, y_pred)

26

27 plt.figure(figsize=(8,6))

28 sns.heatmap(cm, annot=True, fmt='d', cmap='Blues’,
29 xticklabels=full dataset.classes,

30 yticklabels=full dataset.classes)

31 plt.title(" ®& Confusion Matrix")

32 plt.xlabel("Predicted")

33 plt.ylabel("True")

34 plt.show()

35
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.sification Report]

precision recall fl-score support
gry 0.98 0.98 0.98 1000
gust 1.00 0.98 0.99 393
fear 0.99 0.98 0.98 1000
appy 1.00 0.98 0.99 1000
tral 0.96 0.98 0.97 1000
sad 0.99 0.95 0.97 1000
rise 0.94 1.00 0.97 1000
racy 0.98 6393
avg 0.98 0.98 0.98 6393
avg 0.98 0.98 0.98 6393

al/lib/python3.11/dist-packages/IPython/core/pylabtools.py:151: UserWarning: Gly

avas.print_figure(bytes_io, **kw)

[1 Confusion Matrix

2 1
7 0
1 0
8 0
0 0
| | I |
angry disgust fear happy  neutral sad surprise

Predicted

1# cooull oy zisall dais

2 torch.save(model.state dict(), 'emotion model.pth')

3

4 # JAl zisaill Lis Google Drive
https://colab.research.google.com/drive/1b5gHcZHXbD9LoZoKsLt9Lc4bGbHk-foO#scroll To=8JCIKVQUCE5N&printMode=true
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5 torch.save(model.state dict(), '/content/drive/MyDrive/emotion_model.pth")
6

1 from torch.utils.data import random_split, DatalLoader
2

3 # (%15 M) Gaaill bl L

4 val _ratio = 0.15

5 val len = int(len(subset dataset) * val ratio)

6 train_len = len(subset_dataset) - val_len

7

8 train_ds, val ds = random_split(subset dataset, [train_len, val len],

9 generator=torch.Generator().manual_seed(42))
10

11 train_loader
12 val _loader
13

DatalLoader(train_ds, batch _size=64, shuffle=True, num_workers
DatalLoader(val_ds, batch_size=64, shuffle=False, num_workers=

1 for epoch in range(1l, epochs+1):

2 ce

3 for x, y in val loader:

4

5

1 train_acc_history = []

2 val acc_history = []

3

4 for epoch in range(1l, epochs+1l):

5 # ---- Training ----

6 model.train()

7 train_loss, train_correct, train_count = 0.0, 0, ©
8

9 for x, y in train_loader:
10 X, y = x.to(device), y.to(device)
11
12 optimizer.zero_grad()
13 logits = model(x)

14 loss = criterion(logits, y)
15 loss.backward()

16 optimizer.step()

17

18 train_loss += loss.item() * x.size(9)
19 train_correct += (logits.argmax(1l) == y).sum().item()
20 train_count += x.size(0)

21

22 train_loss /= train_count
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23 train_acc = train_correct / train_count
24 train_acc_history.append(train_acc)
25
26 # ---- Validation ----
27 model.eval()
28 val loss, val correct, val count = 0.0, 0, ©
29
30 with torch.no_grad():
31 for x, y in val_loader:
32 X, y = x.to(device), y.to(device)
33 logits = model(x)
34 loss = criterion(logits, y)
35
36 val loss += loss.item() * x.size(0)
37 val correct += (logits.argmax(l) == y).sum().item()
38 val count += x.size(9)
39
40 val loss /= val count
41 val acc = val_correct / val_count
42 val _acc_history.append(val_acc)
43
44 print(f"Epoch {epoch}/{epochs} | "
45 f"Train Loss: {train_loss:.4f} Acc: {train_ acc:.4f} | "
46 f"Val Loss: {val_loss:.4f} Acc: {val_acc:.4f}")
47
NameError Traceback (most recent call last)
/tmp/ipython-input-2502302202.py in <cell line: ©>()
29
30 with torch.no_grad():
---> 31 for x, y in val_loader:
32 X, y = x.to(device), y.to(device)
33 logits = model(x)

NameError: name 'val loader' is not defined

Next steps: ( Explain error

1 import matplotlib.pyplot as plt

2

3 plt.
4 plt.
5 plt.
6 plt.
.ylabel("Accuracy")

.title("Training vs Validation Accuracy")

7 plt
8 plt

figure(figsize=(8,5))

plot(train_acc_history, label="Train Accuracy")
plot(val_acc_history, label="Validation Accuracy")
xlabel("Epoch")
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9 plt.legend()
10 plt.grid(True)
11 plt.show()

12

1# Ase e test

2 test_dir = '/content/drive/MyDrive/Datasets/FER-2013'
3

4 # Ly S test

5 test_dataset = datasets.ImageFolder(root=test_dir, transform=transform)
6 test _loader = Dataloader(test_dataset, batch size=16, shuffle=False)

7

8 # zisill i)

9 model.eval()

10 correct, total =0, ©
11 with torch.no_grad():

12 for inputs, labels in test_loader:

13 inputs, labels = inputs.to(device), labels.to(device)
14 outputs = model(inputs)

15 _, preds = torch.max(outputs, 1)

16 total += labels.size(0)

17 correct += (preds == labels).sum().item()

18
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19 print(f" [ Test Accuracy: {100 * correct / total:.2f}%")
20

1 import os

2 from PIL import Image

3 import torch

4 import torch.nn as nn

5 import torch.optim as optim

6 from torch.utils.data import Dataset, DatalLoader
7 from torchvision import transforms, models
8 import matplotlib.pyplot as plt

9
10 # 1. oS Dataset _s=l JAFFE
11 class JaffeDataset(Dataset):

12 def _init_ (self, root_dir, transform=None):

13 self.root_dir = root_dir

14 self.image files = [f for f in os.listdir(root_dir) if f.endswith(".
15 self.transform = transform

16 self.emotion dict = {

17 ‘AN': @, 'DI': 1, 'FE': 2,

18 '"HA': 3, 'NE': 4, 'SA': 5, 'SU': 6

19 }

20

21 def _len_ (self):

22 return len(self.image files)

23

24 def _ getitem_ (self, idx):

25 image_path = os.path.join(self.root_dir, self.image_files[idx])
26 image = Image.open(image_path).convert('L') # inl,

27

28 if self.transform:

29 image = self.transform(image)

30

31 emotion_code = self.image files[idx].split('."')[1][:2]
32 label = self.emotion dict[emotion code]

33

34 return image, label

35

36 # 2. Awlial @Ol () gae, e diss3 RGB)
37 transform = transforms.Compose([

38 transforms.Lambda(lambda img: img.convert("RGB")),
39 transforms.Resize((128, 128)),

40 transforms.ToTensor()

41 1)

42

43 # 3. <l Juess
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44 jaffe_path = '/content/drive/MyDrive/Datasets/jaffe'

45 jaffe_dataset = JaffeDataset(jaffe_path, transform=transform)
46 jaffe_loader = DatalLoader(jaffe_dataset, batch_size=8, shuffle=False)

47
48 # 4. (,elin 7) il ax
49 num_classes = 7

50 device = torch.device("cuda" if torch.cuda.is _available() else "cpu")

51

52 # 5. gAY Gl Jiaiy il Juead

53 resnet = models.resnetl8(pretrained=True)

54 resnet.fc = nn.Linear(resnet.fc.in_features, num_classes)
55 resnet = resnet.to(device)

56

57 mobilenet = models.mobilenet_v2(pretrained=True)

58 mobilenet.classifier[1] = nn.Linear(mobilenet.classifier[1].in_features, num

59 mobilenet = mobilenet.to(device)

60

61 # 6. ~xsill Al

62 def evaluate_model(model, dataloader, device):

63 model.eval()

64 correct = 0

65 total = @

66 with torch.no_grad():

67 for inputs, labels in dataloader:

68 inputs, labels = inputs.to(device), labels.to(device)
69 outputs = model(inputs)

70 _, preds = torch.max(outputs, 1)

71 correct += (preds == labels).sum().item()
72 total += labels.size(0)

73 accuracy = 100 * correct / total

74 return accuracy

75

76 # 7. (pemoN ah ool 1)) ALB 5 M) rdgad JSU AR Qs
77 resnet_acc = evaluate_model(resnet, jaffe_loader, device)

78 mobilenet_acc = evaluate_model(mobilenet, jaffe_loader, device)

79

80 # 8. il =,

81 print(f" [ ResNet18 Accuracy: {resnet_acc:.2f}%")

82 print(f" [ MobileNetV2 Accuracy: {mobilenet_acc:.2f}%")
83

84 # 9. 4l Jly auy

85 results = {

86 'ResNetl18': resnet_acc,

87 '"MobileNetV2': mobilenet_acc
88 }

89
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90 plt.bar(results.keys(), results.values())
91 plt.ylabel("Accuracy (%)")

92 plt.title("Model Comparison on JAFFE")

93 plt.ylim(@, 100)

94 plt.show()

95

1 import os

2 from PIL import Image

3 import torch

4 import torch.nn as nn

5 import torch.optim as optim

6 from torch.utils.data import Dataset, DatalLoader

7 from torchvision import transforms, models, datasets
8 import matplotlib.pyplot as plt

9

10 # 1. oS Dataset Ls<! JAFFE
11 class JaffeDataset(Dataset):

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

def

def

def

__init_ (self, root_dir, transform=None):
self.root_dir = root_dir

self.image_files = [f for f in os.listdir(root_dir) if f.endswith(".

self.transform = transform
self.emotion_dict = {

"AN': @, 'DI': 1, 'FE': 2,

'"HA': 3, 'NE': 4, 'SA': 5, 'SU': 6

__len_ (self):
return len(self.image_files)

__getitem_ (self, idx):
image_path = os.path.join(self.root_dir, self.image files[idx])
image = Image.open(image_path).convert('L') # 4k,
if self.transform:
image = self.transform(image)
emotion_code = self.image files[idx].split('.')[1][:2]
label = self.emotion_dict[emotion_code]
return image, label

33 # 2. <Ol sl

34 transform = transforms.Compose([
transforms.Lambda(lambda img: img.convert("RGB")),
transforms.Resize((128, 128)),
transforms.ToTensor()

35
36
37

38 ])

39
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40 # 3. by Jws3 JAFFE
41 jaffe_path = '/content/drive/MyDrive/Datasets/jaffe'
42 jaffe_dataset = JaffeDataset(jaffe_path, transform=transform)
43 jaffe_loader = DatalLoader(jaffe_dataset, batch_size=8, shuffle=False)
44
A5 # 4. zdsa Juwad ResNetl18 s,aY) dihall Jowd 4+ Guse iy
46 num_classes = 7
47 device = torch.device("cuda" if torch.cuda.is_available() else "cpu")
48
49 resnet = models.resnetl8(pretrained=True)
50 resnet.fc = nn.Linear(resnet.fc.in_features, num_classes)
51 resnet = resnet.to(device)
52
53 # 5. Al . dlly
54 def evaluate model(model, dataloader, device):

55 model.eval()

56 correct, total = 0, ©

57 with torch.no_grad():

58 for inputs, labels in dataloader:

59 inputs, labels = inputs.to(device), labels.to(device)
60 outputs = model(inputs)

61 _, preds = torch.max(outputs, 1)

62 correct += (preds == labels).sum().item()
63 total += labels.size(0)

64 return 100 * correct / total

65

66 # 6. e zisill ausl JAFFE

67 acc_jaffe = evaluate_model(resnet, jaffe_loader, device)

68 print(f" [ JAFFE Accuracy: {acc_jaffe:.2f}%")

69

70 # 7. Sl zisi A FER-2013/test

71 test_dir = '/content/drive/MyDrive/Datasets/FER-2013/test"’

72 test_dataset = datasets.ImageFolder(root=test _dir, transform=transform)
73 test _loader = Dataloader(test dataset, batch size=16, shuffle=False)
74

75 acc_fer = evaluate_model(resnet, test_loader, device)

76 print(f" [ FER-2013 Test Accuracy: {acc_fer:.2f}%")

77

78 # 8. Sl ey H Ul (a e

79 results = {

80 "JAFFE': acc_jaffe,
81 '"FER-2013': acc_fer
82 }

83

84 plt.bar(results.keys(), results.values())
85 plt.ylabel("Accuracy (%)")
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86 plt.title("Model Accuracy Comparison")
87 plt.ylim(e, 100)
88 plt.show()
89

1# hed il (ae aed ol (B8 AL 2 AT 1 JU ResNet18)
2 for name, param in model.named_parameters():

3 if "layer4" in name or "fc" in name:
4 param.requires_grad = True

5 else:

6 param.requires_grad = False

7

8 # - « il sile) learning rate (aidia
9 optimizer = optim.Adam(filter(lambda p: p.requires_grad, model.parameters())
10

1 transform = transforms.Compose([

2 transforms.RandomHorizontalFlip(),

3 transforms.RandomRotation(20),

4 transforms.ColorJitter(brightness=0.3, contrast=0.3),
5 transforms.Resize((128, 128)),

6 transforms.ToTensor()

7 1)

8

1 from sklearn.model selection import train_test split

2

3# coedll ooy

4 indices = list(range(len(full _dataset)))

5 train_idx, val_idx = train_test_split(indices, test_size=0.2, stratify=targe
6

7 train_set = Subset(full dataset, train_idx)

8 val_set = Subset(full dataset, val idx)

9
10 train_loader = DatalLoader(train_set, batch_size=16, shuffle=True)
11 val_loader = Dataloader(val_set, batch_size=16, shuffle=False)

12

1 from torchvision import models

2 import torch.nn as nn

3

4 # elial 2ae

5 num_classes = len(full dataset.classes) # S test dataset.classes (Gudl
6
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7 # Ge Al zilaill Jaess
8 resnet = models.resnetl8(pretrained=True)
9 mobilenet = models.mobilenet v2(pretrained=True)
10
11 # el ae ae cauliml 5,y ARkl G
12 resnet.fc = nn.Linear(resnet.fc.in_features, num_classes)
13 mobilenet.classifier[1] = nn.Linear(mobilenet.classifier[1].in_features, num
14

1 from torchvision import transforms

2

3 transform = transforms.Compose([

4 transforms.RandomHorizontalFlip(),

5 transforms.RandomRotation(20),

6 transforms.RandomResizedCrop(128, scale=(0.8, 1.0)),
7 transforms.ColorJitter(brightness=0.2, contrast=0.2),
8 transforms.ToTensor(),

°1)

10

1 from torchvision.models import efficientnet b@

2 model = efficientnet_bO(pretrained=True)

3 model.classifier[1] = nn.Linear(model.classifier[1].in_features, num _classes
4

1 for name, param in model.named_ parameters():
2 param.requires_grad = "classifier" in name or "fc" in name
3

1 scheduler = torch.optim.lr_scheduler.StepLR(optimizer, step_size=5, gamma=0.
2

1 from sklearn.metrics import classification_report
2 print(classification_report(y_true, y pred, target names=full dataset.classe
3

1# cooul o Gl clily ozl s

2 correct = O

3 total = 0

4 model.eval()

5

6 with torch.no_grad():

7 for inputs, labels in train_loader: # s test loader
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8 inputs, labels = inputs.to(device), labels.to(device)
9 outputs = model(inputs)

10 _, preds = torch.max(outputs, 1)

11 correct += (preds == labels).sum().item()

12 total += labels.size(0)

13

14 accuracy = 100 * correct / total
15 print(f" @@ Final Accuracy: {accuracy:.2f}%")
16

1# ull g8 0588 ol oL
2

3 train_losses = []

4 train_accuracies = []

5

6 for epoch in range(epochs):

7 model.train()

8 running_loss = 0.0

9 correct = 0
10 total = @
11 # clln 4ady S pd (batch) ol Gl e
12
13 for inputs, labels in train_loader:
14 inputs, labels = inputs.to(device), labels.to(device)
15 optimizer.zero_grad()
16 outputs = model(inputs)
17 loss = criterion(outputs, labels)
18 loss.backward()
19 optimizer.step()
20
21 _, preds = torch.max(outputs, 1)
22 correct += torch.sum(preds == labels).item()
23 total += labels.size(0)
24 running_loss += loss.item()
25 # 413 daaly 5 leall husie Slus epoch
26
27 epoch_loss = running_loss / len(train_loader)
28 epoch_acc = correct / total
29 train_losses.append(epoch_loss)
30 train_accuracies.append(epoch_acc)
31
32 # ol el
33
34 print(f"Epoch {epoch+1}/{epochs}, Loss: {epoch _loss:.4f}, Accuracy: {epo
35

https://colab.research.google.com/drive/1b5gHcZHXbD9LoZoKsLt9Lc4bGbHk-foO#scroll To=8JCIKVQUCE5N&printMode=true 64/69



8/6/25, 9:09 PM P2.ipynb - Colab

1 import matplotlib.pyplot as plt

2

3 epochs_range = range(1, epochs + 1)
4 plt.figure(figsize=(12, 5))

5

6 # Loss Curve

7 plt.subplot(1, 2, 1)

8 plt.plot(epochs_range, train_losses, marker='o")
9 plt.title('Training Loss")
10 plt.xlabel('Epoch")
11 plt.ylabel('Loss")
12
13 # Accuracy Curve
14 plt.subplot(1l, 2, 2)

15 plt.plot(epochs_range, train_accuracies, marker='o")
16 plt.title('Training Accuracy')

17 plt.xlabel('Epoch')

18 plt.ylabel('Accuracy')

19

20 plt.tight_layout()

21 plt.show()

22

1 import random

2 # oye 8 (e Alsde de

3 indices = random.sample(range(len(subset_dataset)), 8)
4 fig, axes = plt.subplots(2, 4, figsize=(15,6))

5 # sl amy 4 zisall of U

6 model.eval()

7 with torch.no_grad():

8 for i, idx in enumerate(indices):

9 image, true_label = subset_dataset[idx]

10 img_input = image.unsqueeze(®@).to(device)

11 output = model(img_input)

12 _, pred_label = torch.max(output, 1)

13

14 ax = axes[i // 4, 1 % 4]

15 ax.imshow(image.permute(1, 2, 0)) # I Jdis=3 HWC

16 ax.axis('off")

17 ax.set_title(

18 f"True: {full_dataset.classes[true_label]}\nPred: {full dataset.
19 color="green' if pred_label.item() == true_label else 'red’
20 )

21 # bl Aaaall Lendl (e

22 plt.tight_layout()
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23 plt.show()
24

1# Cell 1: Al il Jaass

2 import os

3 import random

4 import numpy as np

5 import pandas as pd

6 from PIL import Image

7 import torch

8 import torch.nn as nn

9 import torch.optim as optim
10 from torch.utils.data import Dataset, DatalLoader, Subset

=
=

from torchvision import transforms, models
from sklearn.model selection import StratifiedKFold

=
N

13 import matplotlib.pyplot as plt
14 from tgdm import tqdm
15 import warnings

16 warnings.filterwarnings("ignore")

17 device = torch.device("cuda" if torch.cuda.is_available() else "cpu")
18 print("Using device:", device)

19

14 Cell 2: Augmentation + Preprocessing (&= 434 ViT)

2 transform = transforms.Compose([

3 transforms.Resize( (224, 224)), # 4 ke ViT-B_16
transforms.RandomHorizontalFlip(),

transforms.RandomRotation(10),
transforms.ColorJitter(brightness=0.2, contrast=0.2),
transforms.ToTensor()

O 00 N O VT b

1# Cell 3 (d4a~=as): U Dataset sxll JAFFE
2 class JaffeDataset(Dataset):
3 def __init_ (self, root_dir, transform=None):

4 self.root_dir = root_dir

5 self.image_files = [f for f in os.listdir(root_dir) if f.endswith(".
6 self.label map = {'AN':0, 'DI':1, 'FE':2, 'HA':3, 'NE':4, 'SA':5, 'S
7 self.labels = [self.get label(f) for f in self.image files]

8 self.transform = transform

9
10 def get_label(self, filename):
11 code = filename.split('.")[1][:2]

12 return self.label map.get(code, 0)
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15
16
17
18
19
20
21
22
23
24
25

def

def
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__len_ (self):
return len(self.image_files)

__getitem_ (self, idx):
img_path = os.path.join(self.root _dir, self.image files[idx])
image = Image.open(img_path).convert("RGB")
label = self.labels[idx]
if self.transform:
image = self.transform(image)
return image, label

1# Cell 4: zisd Jwad Vision Transformer <ldll s cuea abosi
2 from torchvision.models import vit_b_16

3

4 def get_vit_model(num_classes):

model = vit b _16(pretrained=True)

model.heads.head = nn.Linear(model.heads.head.in_features, num_classes)
return model.to(device)

5

6
7
8

14# Cell 5: phaiul #3saill w3 K-Fold Cross Validation
2 def train_kfold(dataset, k=5, epochs=3, batch size=8, lr=1le-4):

3

O 00 N O VT b

10
11
12
13
14
15
16
17
18
19
20
21
22
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skf

= StratifiedKFold(n_splits=k, shuffle=True, random_state=42)

labels = dataset.labels
fold accuracies = []

for

fold, (train_idx, val_idx) in enumerate(skf.split(np.zeros(len(label
print(f"\n@ Fold {fold+1}/{k}")

train_subset = Subset(dataset, train_idx)
val subset = Subset(dataset, val_idx)

train_loader = DatalLoader(train_subset, batch size=batch size, shuff
val loader = DatalLoader(val subset, batch_size=batch_size, shuffle=F

model = get vit model(num_classes=7)
optimizer = optim.Adam(model.parameters(), lr=1r)
criterion = nn.CrossEntropyLoss()

for epoch in range(epochs):
model.train()
running_loss, correct, total = 0.0, 0, ©
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23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
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for inputs, labels in train_loader:
inputs, labels = inputs.to(device), labels.to(device)
optimizer.zero_grad()
outputs = model(inputs)
loss = criterion(outputs, labels)
loss.backward()
optimizer.step()
running loss += loss.item()
_, preds = torch.max(outputs, 1)
correct += (preds == labels).sum().item()
total += labels.size(9)

train_acc = 100 * correct / total

print(f" Epoch {epoch+1}/{epochs} - Loss: {running loss:.4f} - .

# Evaluation on validation set
model.eval()
correct, total = 0, ©
with torch.no_grad():
for inputs, labels in val_loader:
inputs, labels = inputs.to(device), labels.to(device)
outputs = model(inputs)
_, preds = torch.max(outputs, 1)
correct += (preds == labels).sum().item()
total += labels.size(0)
val acc = 100 * correct / total
fold_accuracies.append(val_acc)
print(f" [ Fold {fold+1} Validation Accuracy: {val acc:.2f}%")

avg_acc = sum(fold _accuracies) / len(fold_accuracies)
print(f"\nfj] 2~ 8d L. {k}-Fold: {avg_acc:.2f}%")
return fold_accuracies

1# Cell 6: Js»& Cross-Validation sxB@ e JAFFE

2 jaffe_path = '/content/drive/MyDrive/Datasets/jaffe'’

3 jaffe_dataset = JaffeDataset(jaffe_path, transform=transform)
4 fold_scores = train_kfold(jaffe dataset, k=5, epochs=3)

5

1# Cell CK+: oS Dataset sxld CK+
2 class CKPlusDataset(Dataset):

3
4

def init (self, dataframe, transform=None):
self.df = dataframe
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5 self.transform = transform

6

7 def _len_ (self):

8 return len(self.df)

9
10 def _ getitem_ (self, idx):
11 pixels = [int(p) for p in self.df.iloc[idx]['pixels'].split()
12 image = np.array(pixels).reshape(48, 48).astype(np.uint8)
13 image = Image.fromarray(image).convert("RGB") # (= xSl RGB
14 if self.transform:
15 image = self.transform(image)
16 label = int(self.df.iloc[idx]["'emotion'])
17 return image, label

1

1# [ Cell CK+: dissdl (transform) 4 il VAT
2 transform = transforms.Compose(|[

3 transforms.Resize( (224, 224)),
4 transforms.ToTensor()

51)

6
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