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!'pip install torch torchvision scikit-learn pillow matplotlib seaborn tqdm

Requirement already satisfied: torch in c:\users\bashr\miniconda3\lib\site-packages (2.10.0)

Requirement already satisfied: torchvision in c:\users\bashr\miniconda3\1lib\site-packages (0.25.0)

Requirement already satisfied: scikit-learn in c:\users\bashr\miniconda3\lib\site-packages (1.8.0)

Requirement already satisfied: pillow in c:\users\bashr\miniconda3\lib\site-packages (12.0.0)

Requirement already satisfied: matplotlib in c:\users\bashr\miniconda3\lib\site-packages (3.10.8)

Requirement already satisfied: seaborn in c:\users\bashr\miniconda3\lib\site-packages (0.13.2)

Requirement already satisfied: tqdm in c:\users\bashr\miniconda3\1lib\site-packages (4.67.1)

Requirement already satisfied: filelock in c:\users\bashr\miniconda3\lib\site-packages (from torch) (3.20.3)

Requirement already satisfied: typing-extensions>=4.10.0 in c:\users\bashr\miniconda3\lib\site-packages (from torch) (4.15.0)
Requirement already satisfied: sympy»>=1.13.3 in c:\users\bashr\miniconda3\lib\site-packages (from torch) (1.14.0)

Requirement already satisfied: networkx>=2.5.1 in c:\users\bashr\miniconda3\lib\site-packages (from torch) (3.6.1)

Requirement already satisfied: jinja2 in c:\users\bashr\miniconda3\1lib\site-packages (from torch) (3.1.6)

Requirement already satisfied: fsspec>=0.8.5 in c:\users\bashr\miniconda3\lib\site-packages (from torch) (2026.2.0)

Requirement already satisfied: setuptools in c:\users\bashr\miniconda3\lib\site-packages (from torch) (80.9.0)

Requirement already satisfied: numpy in c:\users\bashr\miniconda3\lib\site-packages (from torchvision) (2.4.1)

Requirement already satisfied: scipy>=1.10.0 in c:\users\bashr\miniconda3\lib\site-packages (from scikit-learn) (1.17.0)
Requirement already satisfied: joblib>=1.3.0 in c:\users\bashr\miniconda3\1lib\site-packages (from scikit-learn) (1.5.3)
Requirement already satisfied: threadpoolctl>=3.2.8 in c:\users\bashr\miniconda3\lib\site-packages (from scikit-learn) (3.6.0)
Requirement already satisfied: contourpy>=1.0.1 in c:\users\bashr\miniconda3\lib\site-packages (from matplotlib) (1.3.3)
Requirement already satisfied: cycler>=0.10 in c:\users\bashr\miniconda3\lib\site-packages (from matplotlib) (0.12.1)

Requirement already satisfied: fonttools>=4.22.@ in c:\users\bashr\miniconda3\lib\site-packages (from matplotlib) (4.61.1)
Requirement already satisfied: kiwisolver>=1.3.1 in c:\users\bashr\miniconda3\lib\site-packages (from matplotlib) (1.4.9)
Requirement already satisfied: packaging>=20.0 in c:\users\bashr\miniconda3\1lib\site-packages (from matplotlib) (25.0)
Requirement already satisfied: pyparsing>=3 in c:\users\bashr\miniconda3\lib\site-packages (from matplotlib) (3.3.2)

Requirement already satisfied: python-dateutil>=2.7 in c:\users\bashr\miniconda3\1lib\site-packages (from matplotlib) (2.9.0.post®@)
Requirement already satisfied: pandas>=1.2 in c:\users\bashr\miniconda3\lib\site-packages (from seaborn) (2.3.3)

Requirement already satisfied: colorama in c:\users\bashr\miniconda3\lib\site-packages (from tqdm) (0.4.6)

Requirement already satisfied: pytz>=2020.1 in c:\users\bashr\miniconda3\lib\site-packages (from pandas>=1.2->seaborn) (2025.2)
Requirement already satisfied: tzdata»>=2022.7 in c:\users\bashr\miniconda3\1lib\site-packages (from pandas>=1.2->seaborn) (2025.3)
Requirement already satisfied: six>=1.5 in c:\users\bashr\miniconda3\lib\site-packages (from python-dateutil>=2.7->matplotlib) (1.17.0)
Requirement already satisfied: mpmath<1.4,>=1.1.0 in c:\users\bashr\miniconda3\1lib\site-packages (from sympy>=1.13.3->torch) (1.3.0)
Requirement already satisfied: MarkupSafe>=2.8 in c:\users\bashr\miniconda3\lib\site-packages (from jinja2->torch) (3.0.2)

Sl Hlue 3yaxd
lale 23gaill uyyig youall Jrazi) BoY jlusall 3o plaziuwl ainw sl g0 oo eizg sl Sl Aze jlue 1y pgii gkl 03t (xo.

data_dir = "Data"

OLiSedl Slyuiwl

Gras)l plaill plizxiwly 1oa))l youo Cigial ggpite igaill Aoyl HLiSall slyiwly pgii Bobusl sin xb.
@S plizxiwly zdgaill cuyaig @dsaill el gl dxlles (Ul Jiaxi (b Slisall oia sclui PyTorch.

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

from torchvision import datasets, transforms, models
from torch.utils.data import Dataloader
from torch import nn, optim

saxilly wu il bl | e
a2l Sbily Aze slute 113 eaii ebazll 0ia (b (Train) Gaxill Glly slzes (Validation). alsl agdis z5saill cuyydi dilac (b oY SUlul ois plasiul aluw.

train_dir = "Data/train"
val_dir = "Data/val"

Gubig yguall jug=i Data Augmentation

Grasll plsill 2390 I Qo] s jsuall jugzis poili Sghazdl 0in (.
Sl 5Ly Oliss jasy Gubi pgdi LS (Data Augmentation) aresilly pleil (e z3gadll 8)38 uuxiy LWl g gii 850 3 g day g Gasl 8)guall wuls Jie.

train_transform = transforms.Compose([
transforms.Resize((128,128)),
transforms.RandomHorizontalFlip(),
transforms.RandomRotation(10),
transforms.ToTensor()

1

val_transform = transforms.Compose([
transforms.Resize((128,128)),

transforms.ToTensor()

1

cliiilg OULl Jraxi Dataloader

GYiSe plaxiwl Sl alzxe o jea3ll jouo Jrexiy pgdi 89zl 03a (w6 ImageFolder. <Lisl pgdi oS Dataloader 8o Olegazo Il lgomsiy Sl adaiil (Batches)
dalleall 8:l6S i z3gadll ()T dddac Jagail.
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train_dataset = datasets.ImageFolder(train_dir, transform=train_transform)
val_dataset = datasets.ImageFolder(val_dir, transform=val_transform)

train_loader = Dataloader(train_dataset, batch_size=32, shuffle=True)
val_loader = DatalLoader(val_dataset, batch_size=32, shuffle=False)

Ol degoze o 3dg2g0ll Sl oo
Sladl clowl uoyeg zhiml poii beksdl sin b (Classes) wuyyaill Olily dcgamo b 83925all.

b B3g7sall SUal sac doym0 i3Sy dgasiar z3saill alsimw il ysaill gleil d6y2e (6 U3 1cluy Dataset.

classes = train_dataset.classes
print(classes)
print(“"Number of classes:", len(classes))

['dandelion', 'iris', 'rose', 'sunflower', 'tulip']
Number of classes: 5
Ol degoze o yguall yosy yoje
dalizall 9ol glgil iale wymill (e el aclu S amo JSuiy gl a3 Sbll of go ST il Slily degazo go jgall pass oyt peii Sabil 03 (b
b 839>90ll Dataset.
images, labels = next(iter(train_loader))
plt.figure(figsize=(8,8))
for i in range(6):
plt.subplot(2,3,i+1)
plt.imshow(images[i].permute(1,2,0))
plt.title(classes[labels[i]])

plt.axis("off")

plt.show()

dandelion sunflower sunflower

\"")

dandelion sunflower
i \ 4

Ol degaze o dwslio] jgu0 yo)e
b B392gall dalixall glgill e Cymill cuyy bl Sl go Hemill y9u0 e )3l dcgame Loy eeii Bghxll 0ia (i Dataset.

images, labels = next(iter(train_loader))

plt.figure(figsize=(10,10))

for i in range(9):
plt.subplot(3,3,i+1)
plt.imshow(images[i].permute(1,2,0))
plt.title(classes[labels[i]])
plt.axis("off")

plt.show()
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dandelion

images, labels = next(iter(train_loader))

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

for i in range(9):
plt.subplot(3,3,i+1)
plt.imshow(images[i].permute(1,2,0))
plt.title(classes[labels[i]])
plt.axis("off")

plt.show()
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rose dandelion dandelion

rose sunflower

dandelion dandelion

images, labels = next(iter(train_loader))

plt.figure(figsize=(12,10))

for i in range(12):
plt.subplot(3,4,i+1)
plt.imshow(images[i].permute(1,2,0))
plt.title(classes[labels[i]])
plt.axis("off")

plt.show()
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tulip iris tulip tulip

sunflower iris

sunflower iris tulip rose
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model = models.mobilenet_v2(pretrained=True)

# oyl g sl olida)l oz
for param in model.parameters():
param.requires_grad = False

# hid 8,3Vl dasdall Jpaes
model.classifier[1] = nn.Linear(model.classifier[1].in_features, len(classes))

device = torch.device("cuda" if torch.cuda.is_available() else "cpu")

model = model.to(device)
C:\Users\bashr\miniconda3\Lib\site-packages\torchvision\models\_utils.py:208: UserWarning: The parameter ‘'pretrained' is deprecated since ©0.13 and
may be removed in the future, please use ‘weights' instead.

warnings.warn(
C:\Users\bashr\miniconda3\Lib\site-packages\torchvision\models\_utils.py:223: UserWarning: Arguments other than a weight enum or “None' for 'weigh
ts' are deprecated since 0.13 and may be removed in the future. The current behavior is equivalent to passing “weights=MobileNet_V2_Weights.IMAGEN
ET1K_V1'. You can also use “weights=MobileNet_V2_Weights.DEFAULT" to get the most up-to-date weights.

warnings.warn(msg)

w3l ddac slac]
Ul @1y 2y psii Sghazdl 0in (b (Loss Function) guwsill dsejylg>g (Optimizer) z3gaill wu )i clil lgolaziuwl aipw ill.

criterion = nn.CrossEntropyLoss()

# hid 8,3Vl dasall s
optimizer = optim.Adam(model.classifier[1].parameters(), 1r=0.001)

2dgedl i

olysll Cyamiy Unsdl Glusg zdgaill Gl jgall yai JM5 o cl3g dalizall ysaill glgil o paill alaid cuyaill Sl ole z3gaill )i al) belazll oia (.

epochs = 1

for epoch in range(epochs):
model.train()
running_loss = @
correct = @
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total = @

for images, labels in train_loader:
images = images.to(device)
labels = labels.to(device)

optimizer.zero_grad()

outputs = model(images)
loss = criterion(outputs, labels)

loss.backward()
optimizer.step()

running_loss += loss.item()

_, predicted = torch.max(outputs, 1)
total += labels.size(0)

correct += (predicted == labels).sum().item()

train_accuracy = correct / total
print("Epoch:", epoch + 1)

print("Training Loss:", running_loss)
print("Training Accuracy:", train_accuracy)

Epoch: 1
Training Loss: 53.70178801193833
Training Accuracy: ©.8984741784037559
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model.eval()
correct = 0
total = @

with torch.no_grad():
for images, labels in val_loader:
images = images.to(device)
labels = labels.to(device)

outputs = model(images)
_, predicted = torch.max(outputs, 1)

total += labels.size(0)

correct += (predicted == labels).sum().item()

val_accuracy = correct / total
print(“validation Accuracy:", val_accuracy)

Validation Accuracy: ©.9714285714285714
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