
   1
   2

!rm -rf /content/drive

   1
   2

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

Mounted at /content/drive

1
2
3
4
5
6
7
8
9

import os

base_path = "/content/drive/MyDrive/image_processing"
for root, dirs, files in os.walk(base_path):
    print(root)
توقف بعد أول 10 نتائج فقط #    
    if len(root.split('/')) > 8:
        break

/content/drive/MyDrive/image_processing
/content/drive/MyDrive/image_processing/lung_colon_image_set
/content/drive/MyDrive/image_processing/lung_colon_image_set/lung_scc
/content/drive/MyDrive/image_processing/lung_colon_image_set/colon_image_sets
/content/drive/MyDrive/image_processing/lung_colon_image_set/colon_image_sets/colon_n
/content/drive/MyDrive/image_processing/lung_colon_image_set/colon_image_sets/colon_aca
/content/drive/MyDrive/image_processing/lung_colon_image_set/dataset
/content/drive/MyDrive/image_processing/lung_colon_image_set/dataset/train
/content/drive/MyDrive/image_processing/lung_colon_image_set/dataset/train/lung_scc

   1
   2

folder_path = '/content/drive/MyDrive/image processing /lung_colon_image_set/

   1
   2

folder_path = '/content/drive/MyDrive/image_processing/lung_colon_image_set/c

   1
   2
   3
   4
   5
   6
   7
   8
   9
  10

import cv2
import matplotlib.pyplot as plt

img_path = '/content/drive/MyDrive/image_processing/lung_colon_image_set/colo
image = cv2.imread(img_path)
image_rgb = cv2.cvtColor(image, cv2.COLOR_BGR2RGB)

plt.imshow(image_rgb)
plt.title("Loaded Image")
plt.axis('off')

7/18/25, 9:58 PM image prossing - Colab

https://colab.research.google.com/drive/1MqhCybD1_P-IGkxK8-n29upMuEQydDfg#scrollTo=QSn7qFCU5DvE&uniqifier=3&printMode=true 1/37



  11
  12

plt.show()

   1
   2
   3
   4
   5
   6
   7

gray_image = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY)

plt.imshow(gray_image, cmap="gray")
plt.axis("off")
plt.title("Grayscale Image")
plt.show()
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   1
   2
   3

height, width, channels = image.shape
print(f"Width: {width}, Height: {height}")

Width: 768, Height: 768

   1
   2
   3
   4
   5
   6
   7
   8
   9
  10
  11
  12
  13
  14
  15
  16
  17
  18
  19

from tensorflow.keras.preprocessing.image import ImageDataGenerator, load_img
import numpy as np
import matplotlib.pyplot as plt
import os

def display_augmented_images(img_path, datagen, num_augmented=3):
    if not os.path.exists(img_path):
        raise FileNotFoundError(f"Image not found: {img_path}")

    img = load_img(img_path)
    img_array = img_to_array(img)
    img_array = np.expand_dims(img_array, axis=0)

    augmented_images = datagen.flow(img_array, batch_size=1)

    plt.figure(figsize=(4 * (num_augmented + 1), 5))
    plt.subplot(1, num_augmented + 1, 1)
    plt.title('Original')
    plt.imshow(img)
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  20
  21
  22
  23
  24
  25
  26
  27
  28
  29
  30

    plt.axis('off')

    for i in range(num_augmented):
        batch = next(augmented_images)
        aug_img = batch[0].astype('uint8')
        plt.subplot(1, num_augmented + 1, i + 2)
        plt.title(f'Augmented {i+1}')
        plt.imshow(aug_img)
        plt.axis('off')
    plt.show()

   1
   2
   3

datagen = ImageDataGenerator(horizontal_flip=True)
display_augmented_images(img_path, datagen)

   1
   2
   3

datagen = ImageDataGenerator(vertical_flip=True)
display_augmented_images(img_path, datagen, num_augmented=4)

   1
   2
   3

datagen = ImageDataGenerator(rotation_range=40)
display_augmented_images(img_path, datagen, num_augmented=4)
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   1
   2
   3

datagen = ImageDataGenerator(brightness_range=[0.5, 1.5])
display_augmented_images(img_path, datagen, num_augmented=4)

   1
   2
   3

datagen = ImageDataGenerator(zoom_range=0.6)
display_augmented_images(img_path, datagen)

   1
   2
   3
   4
   5
   6
   7
   8
   9
  10
  11
  12
  13
  14

import os, shutil
from sklearn.model_selection import train_test_split

original_dataset_dir = '/content/drive/MyDrive/image_processing/lung_colon_im
base_dir = '/content/lung_dataset_split'
train_dir = os.path.join(base_dir, 'train')
validation_dir = os.path.join(base_dir, 'validation')
test_dir = os.path.join(base_dir, 'test')

for dir in [train_dir, validation_dir, test_dir]:
    os.makedirs(dir, exist_ok=True)

train_ratio, validation_ratio, test_ratio = 0.7, 0.1, 0.2
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  15
  16
  17
  18
  19
  20
  21
  22
  23
  24
  25
  26
  27
  28
  29
  30
  31
  32
  33

def split_and_copy_files(class_dir, dest_base_dir):
    all_images = [os.path.join(class_dir, f) for f in os.listdir(class_dir)
                  if os.path.isfile(os.path.join(class_dir, f))]

    train_images, temp_images = train_test_split(all_images, test_size=(1 - t
    validation_images, test_images = train_test_split(temp_images, test_size=

    for images, folder_name in zip([train_images, validation_images, test_ima
        dest_dir = os.path.join(dest_base_dir, folder_name, os.path.basename
        os.makedirs(dest_dir, exist_ok=True)
        for file in images:
            shutil.copy(file, dest_dir)

(لو موجودة) lung_scc تطبیق على كل مجلد تصنیف داخل #
for class_dir in os.listdir(original_dataset_dir):
    full_class_dir = os.path.join(original_dataset_dir, class_dir)
    if os.path.isdir(full_class_dir):
        split_and_copy_files(full_class_dir, base_dir)

   1
   2
   3
   4
   5
   6
   7
   8
   9
  10
  11
  12
  13
  14
  15
  16
  17
  18
  19
  20
  21
  22
  23
  24
  25
  26

import tensorflow as tf
from tensorflow.keras.preprocessing.image import ImageDataGenerator
from tensorflow.keras import layers, models

إعداد مولد البیانات #
train_path = '/content/lung_dataset_split/train'
val_path = '/content/lung_dataset_split/validation'

تعیین حجم الصور #
img_height, img_width = 150, 150
batch_size = 16

train_datagen = ImageDataGenerator(rescale=1./255)
val_datagen = ImageDataGenerator(rescale=1./255)

train_generator = train_datagen.flow_from_directory(
    train_path,
    target_size=(img_height, img_width),
    batch_size=batch_size,
    class_mode='categorical'
)

val_generator = val_datagen.flow_from_directory(
    val_path,
    target_size=(img_height, img_width),
    batch_size=batch_size,
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  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

    class_mode='categorical'
)

CNN بناء نموذج #
model = models.Sequential([
    layers.Conv2D(32, (3,3), activation='relu', input_shape=(img_height, img_
    layers.MaxPooling2D(2,2),

    layers.Conv2D(64, (3,3), activation='relu'),
    layers.MaxPooling2D(2,2),

    layers.Conv2D(128, (3,3), activation='relu'),
    layers.MaxPooling2D(2,2),

    layers.Flatten(),
    layers.Dense(128, activation='relu'),
    layers.Dense(train_generator.num_classes, activation='softmax')
])

تجمیع النموذج #
model.compile(optimizer='adam',
              loss='categorical_crossentropy',
              metrics=['accuracy'])

model.summary()
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Found 0 images belonging to 0 classes.
Found 0 images belonging to 0 classes.
/usr/local/lib/python3.11/dist-packages/keras/src/layers/convolutional/base_conv.py:107:
  super().__init__(activity_regularizer=activity_regularizer, **kwargs)
Model: "sequential"
┏━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━┳━━━━━━━━━━━━━━━━━━━━━━━━┳━━━━━━━━━━━━━━━┓
┃ Layer (type)                    ┃ Output Shape           ┃       Param # ┃
┡━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━╇━━━━━━━━━━━━━━━━━━━━━━━━╇━━━━━━━━━━━━━━━┩
│ conv2d (Conv2D)                 │ (None, 148, 148, 32)   │           896 │
├─────────────────────────────────┼────────────────────────┼───────────────┤
│ max_pooling2d (MaxPooling2D)    │ (None, 74, 74, 32)     │             0 │
├─────────────────────────────────┼────────────────────────┼───────────────┤
│ conv2d_1 (Conv2D)               │ (None, 72, 72, 64)     │        18,496 │
├─────────────────────────────────┼────────────────────────┼───────────────┤
│ max_pooling2d_1 (MaxPooling2D)  │ (None, 36, 36, 64)     │             0 │
├─────────────────────────────────┼────────────────────────┼───────────────┤
│ conv2d_2 (Conv2D)               │ (None, 34, 34, 128)    │        73,856 │
├─────────────────────────────────┼────────────────────────┼───────────────┤
│ max_pooling2d_2 (MaxPooling2D)  │ (None, 17, 17, 128)    │             0 │
├─────────────────────────────────┼────────────────────────┼───────────────┤
│ flatten (Flatten)               │ (None, 36992)          │             0 │
├─────────────────────────────────┼────────────────────────┼───────────────┤
│ dense (Dense)                   │ (None, 128)            │     4,735,104 │
├─────────────────────────────────┼────────────────────────┼───────────────┤
│ dense_1 (Dense)                 │ (None, 0)              │             0 │
└─────────────────────────────────┴────────────────────────┴───────────────┘
 Total params: 4,828,352 (18.42 MB)
 Trainable params: 4,828,352 (18.42 MB)

( ) 

   1
   2
   3
   4
   5
   6

import os

train_root = '/content/lung_dataset_split/train'
for root, dirs, files in os.walk(train_root):
    print(f"ó {root} → 🖼 {len(files)} ملفات")

ó /content/lung_dataset_split/train → 🖼 0 ملفات

   1
   2
   3

print("تصنیفات داخل train:")
print(os.listdir('/content/lung_dataset_split/train'))

:train تصنیفات داخل
[]

   1
   2
   3
   4
   5

import os, shutil
from sklearn.model_selection import train_test_split

original_dataset_dir = '/content/drive/MyDrive/image_processing/lung_colon_im
base_dir = '/content/lung_dataset_split'
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   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

train_dir = os.path.join(base_dir, 'train')
validation_dir = os.path.join(base_dir, 'validation')
test_dir = os.path.join(base_dir, 'test')

for dir in [train_dir, validation_dir, test_dir]:
    os.makedirs(dir, exist_ok=True)

train_ratio, validation_ratio, test_ratio = 0.7, 0.1, 0.2

def split_and_copy_files(class_dir, dest_base_dir):
    all_images = [os.path.join(class_dir, f) for f in os.listdir(class_dir)
                  if os.path.isfile(os.path.join(class_dir, f))]

    train_images, temp_images = train_test_split(all_images, test_size=(1 - t
    validation_images, test_images = train_test_split(temp_images, test_size=

    for images, folder_name in zip([train_images, validation_images, test_ima
        dest_dir = os.path.join(dest_base_dir, folder_name, os.path.basename
        os.makedirs(dest_dir, exist_ok=True)
        for file in images:
            shutil.copy(file, dest_dir)

lung_scc تطبیق على كل مجلد تصنیف داخل #
for class_dir in os.listdir(original_dataset_dir):
    full_class_dir = os.path.join(original_dataset_dir, class_dir)
    if os.path.isdir(full_class_dir):
        split_and_copy_files(full_class_dir, base_dir)

   1
   2
   3
   4

from sklearn.model_selection import train_test_split
import os, shutil
یتم تقسیم البیانات إلى: تدریب - تحقق - اختبار #

   1
   2

from tensorflow.keras.preprocessing.image import ImageDataGenerator

   1
   2
   3
   4

train_dir = '/content/drive/MyDrive/image_processing/lung_colon_image_set/tra
val_dir   = '/content/drive/MyDrive/image_processing/lung_colon_image_set/va
test_dir  = '/content/drive/MyDrive/image_processing/lung_colon_image_set/te

   1
   2

import os
import numpy as np
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   3
   4
   5
   6
   7
   8
   9

import matplotlib.pyplot as plt
import tensorflow as tf
from tensorflow.keras.preprocessing.image import ImageDataGenerator
from tensorflow.keras.models import Sequential
from tensorflow.keras.layers import Conv2D, MaxPooling2D, Flatten, Dense, Dro
from sklearn.metrics import classification_report, confusion_matrix

   1
   2
   3
   4
   5
   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

import os
import shutil
import random
from glob import glob

المسار الأصلي للبیانات #
source_root = '/content/drive/MyDrive/image_processing/lung_colon_image_set'
destination_root = os.path.join(source_root, 'dataset')

النسب #
train_split = 0.7
val_split = 0.15
test_split = 0.15

train/val/test التأكد من إنشاء مجلدات #
splits = ['train', 'val', 'test']
for split in splits:
    os.makedirs(os.path.join(destination_root, split), exist_ok=True)

colon_image_sets و lung_scc البحث في #
class_dirs = glob(os.path.join(source_root, '*'))
class_dirs = [d for d in class_dirs if os.path.isdir(d) and 'dataset' not in 

لكل فئة #
for class_dir in class_dirs:
    class_name = os.path.basename(class_dir)
    print(f'ô المعالجة: {class_name}')

جمع كل الصور #    
    images = glob(os.path.join(class_dir, '*.jpeg')) + glob(os.path.join(cla
    random.shuffle(images)

تحدید عدد الصور #    
    total = len(images)
    train_end = int(train_split * total)
    val_end = train_end + int(val_split * total)

توزیع الصور #    
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  40
  41
  42
  43
  44
  45
  46
  47
  48
  49
  50
  51
  52

    split_map = {
        'train': images[:train_end],
        'val': images[train_end:val_end],
        'test': images[val_end:]
    }

    for split, files in split_map.items():
        split_dir = os.path.join(destination_root, split, class_name)
        os.makedirs(split_dir, exist_ok=True)
        for img in files:
            shutil.copy(img, split_dir)

print("\n✅ تم التقسیم بنجاح.")

ô المعالجة: lung_scc
ô المعالجة: colon_image_sets

.تم التقسیم بنجاح ✅

   1
   2
   3
   4
   5
   6
   7
   8

import os
import numpy as np
import matplotlib.pyplot as plt
import tensorflow as tf
from tensorflow.keras.preprocessing.image import ImageDataGenerator
from tensorflow.keras.models import Sequential
from tensorflow.keras.layers import Conv2D, MaxPooling2D, Flatten, Dense, Dro
from sklearn.metrics import classification_report, confusion_matrix

   1
   2
   3
   4
   5

base_dir = '/content/drive/MyDrive/image_processing/lung_colon_image_set/data
train_dir = os.path.join(base_dir, 'train')
val_dir = os.path.join(base_dir, 'val')
test_dir = os.path.join(base_dir, 'test')

   1
   2
   3
   4
   5
   6
   7
   8
   9

train_datagen = ImageDataGenerator(
    rescale=1./255,
    rotation_range=20,
    zoom_range=0.2,
    horizontal_flip=True
)

val_test_datagen = ImageDataGenerator(rescale=1./255)
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   1
   2
   3
   4
   5
   6
   7
   8
   9

train_generator = train_datagen.flow_from_directory(
    train_dir, target_size=(150, 150), batch_size=32, class_mode='categorica

val_generator = val_test_datagen.flow_from_directory(
    val_dir, target_size=(150, 150), batch_size=32, class_mode='categorical'

test_generator = val_test_datagen.flow_from_directory(
    test_dir, target_size=(150, 150), batch_size=32, class_mode='categorical

Found 5000 images belonging to 2 classes.
Found 4474 images belonging to 2 classes.
Found 4370 images belonging to 2 classes.

   1
   2
   3
   4
   5
   6
   7
   8
   9
  10
  11
  12
  13

model = Sequential([
    Conv2D(32, (3, 3), activation='relu', input_shape=(150, 150, 3)),
    MaxPooling2D(2, 2),
    Conv2D(64, (3, 3), activation='relu'),
    MaxPooling2D(2, 2),
    Conv2D(128, (3, 3), activation='relu'),
    MaxPooling2D(2, 2),
    Flatten(),
    Dense(128, activation='relu'),
    Dropout(0.5),
    Dense(train_generator.num_classes, activation='softmax')
])

   1
   2
   3
   4
   5
   6

model.compile(
    loss='categorical_crossentropy',
    optimizer='adam',
    metrics=['accuracy']
)

   1
   2
   3
   4
   5
   6
   7
   8
   9
  10

تصمیم النموذج #
model = Sequential([
    Conv2D(32, (3, 3), activation='relu', input_shape=(150, 150, 3)),
    MaxPooling2D(2, 2),
    Conv2D(64, (3, 3), activation='relu'),
    MaxPooling2D(2, 2),
    Conv2D(128, (3, 3), activation='relu'),
    MaxPooling2D(2, 2),
    Flatten(),
    Dense(128, activation='relu'),
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  12
  13
  14
  15
  16
  17
  18
  19
  20
  21
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  24
  25
  26
  27
  28

    Dropout(0.5),
    Dense(train_generator.num_classes, activation='softmax')
])

� لا تنسَ ھذا السطر ⚠ #
model.compile(
    loss='categorical_crossentropy',
    optimizer='adam',
    metrics=['accuracy']
)

ثم درّب النموذج #
history = model.fit(
    train_generator,
    validation_data=val_generator,
    epochs=10
)

/usr/local/lib/python3.11/dist-packages/keras/src/trainers/data_adapters/py_dataset_adap
  self._warn_if_super_not_called()
Epoch 1/10
157/157 ━━━━━━━━━━━━━━━━━━━━ 1778s 11s/step - accuracy: 0.9966 - loss: 0.0226 - val_accu
Epoch 2/10
157/157 ━━━━━━━━━━━━━━━━━━━━ 336s 2s/step - accuracy: 1.0000 - loss: 0.0000e+00 - val_ac
Epoch 3/10
157/157 ━━━━━━━━━━━━━━━━━━━━ 337s 2s/step - accuracy: 1.0000 - loss: 0.0000e+00 - val_ac
Epoch 4/10
157/157 ━━━━━━━━━━━━━━━━━━━━ 337s 2s/step - accuracy: 1.0000 - loss: 0.0000e+00 - val_ac
Epoch 5/10
157/157 ━━━━━━━━━━━━━━━━━━━━ 391s 2s/step - accuracy: 1.0000 - loss: 0.0000e+00 - val_ac
Epoch 6/10
157/157 ━━━━━━━━━━━━━━━━━━━━ 376s 2s/step - accuracy: 1.0000 - loss: 0.0000e+00 - val_ac
Epoch 7/10
157/157 ━━━━━━━━━━━━━━━━━━━━ 384s 2s/step - accuracy: 1.0000 - loss: 0.0000e+00 - val_ac
Epoch 8/10
157/157 ━━━━━━━━━━━━━━━━━━━━ 337s 2s/step - accuracy: 1.0000 - loss: 0.0000e+00 - val_ac
Epoch 9/10
157/157 ━━━━━━━━━━━━━━━━━━━━ 390s 2s/step - accuracy: 1.0000 - loss: 0.0000e+00 - val_ac
Epoch 10/10
157/157 ━━━━━━━━━━━━━━━━━━━━ 346s 2s/step - accuracy: 1.0000 - loss: 0.0000e+00 - val_ac

   1
   2
   3
   4
   5
   6
   7

from PIL import Image
import os

# Correct test directory path
test_dir = '/content/drive/MyDrive/image_processing/lung_colon_image_set/data

def remove_corrupted_images(directory):
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   8
   9
  10
  11
  12
  13
  14
  15
  16
  17
  18
  19
  20
  21
  22

    corrupted_count = 0
    for root, _, files in os.walk(directory):
        for fname in files:
            if fname.lower().endswith(('jpg', 'jpeg', 'png')):
                fpath = os.path.join(root, fname)
                try:
                    img = Image.open(fpath)
                    img.verify()  # Check without loading the image data into
                except Exception as e:
                    print(f"❌ Deleting corrupted image: {fpath}")
                    os.remove(fpath)
                    corrupted_count += 1
    print(f"\n✅ Removed {corrupted_count} corrupted images.")

remove_corrupted_images(test_dir)

✅ Removed 0 corrupted images.

   1
   2
   3
   4
   5
   6
   7
   8
   9
  10
  11
  12
  13
  14
  15
  16
  17
  18
  19
  20
  21
  22
  23
  24
  25
  26
  27

from torchvision import datasets, transforms
from torch.utils.data import DataLoader

data_dir = '/content/drive/MyDrive/image_processing/lung_colon_image_set/data

transform = {
    'train': transforms.Compose([
        transforms.Resize((224, 224)),
        transforms.RandomHorizontalFlip(),
        transforms.ToTensor(),
        transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 0.225])
    ]),
    'val': transforms.Compose([
        transforms.Resize((224, 224)),
        transforms.ToTensor(),
        transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 0.225])
    ]),
    'test': transforms.Compose([
        transforms.Resize((224, 224)),
        transforms.ToTensor(),
        transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 0.225])
    ])
}

batch_size = 32

datasets_full = {x: datasets.ImageFolder(os.path.join(data_dir, x), transform
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  28
  29
  30
  31
  32
  33
  34

dataloaders = {x: DataLoader(datasets_full[x], batch_size=batch_size, shuffle

class_names الآن نعرف #
class_names = dataloaders['train'].dataset.classes
print("عدد الفئات:", len(class_names))
print("أسماء الفئات:", class_names)

عدد الفئات: 2
['colon_image_sets', 'lung_scc'] :أسماء الفئات

   1
   2
   3
   4
   5

import torch

device = torch.device("cuda" if torch.cuda.is_available() else "cpu")
print("الجھاز المستخدم:", device)

cpu :الجھاز المستخدم

   1 model_resnet = model_resnet.to(device)

   1 Start coding or generate with AI.

   1 Start coding or generate with AI.

   1 Start coding or generate with AI.

   1 Start coding or generate with AI.

   1 Start coding or generate with AI.

1
2
3
4
5
6
7
8
9
10
11
12
13

المكتبات .1
mport torch
mport torchvision
rom torchvision import datasets, transforms, models
rom torch.utils.data import DataLoader
mport torch.nn as nn
mport torch.optim as optim
mport os
mport matplotlib.pyplot as plt
mport numpy as np
rom sklearn.metrics import classification_report, confusion_matrix, 
rom sklearn.preprocessing import label_binarize
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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
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

device تحدید الـ .2
evice = torch.device("cuda" if torch.cuda.is_available() else "cpu"
rint("الجھاز المستخدم:", device)

تحمیل البیانات .3
ata_dir = '/content/drive/MyDrive/image_processing/lung_colon_image_

ransform = {
  'train': transforms.Compose([
      transforms.Resize((224,224)),
      transforms.RandomHorizontalFlip(),
      transforms.ToTensor(),
      transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 0
  ]),
  'val': transforms.Compose([
      transforms.Resize((224,224)),
      transforms.ToTensor(),
      transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 0
  ]),
  'test': transforms.Compose([
      transforms.Resize((224,224)),
      transforms.ToTensor(),
      transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 0
  ])

atch_size = 32
atasets_full = {x: datasets.ImageFolder(os.path.join(data_dir, x), t
ataloaders = {x: DataLoader(datasets_full[x], batch_size=batch_size
lass_names = dataloaders['train'].dataset.classes
rint("عدد الفئات:", len(class_names))
rint("أسماء الفئات:", class_names)

ResNet18 بناء نموذج .4
odel_resnet = models.resnet18(weights=models.ResNet18_Weights.DEFAU
odel_resnet.fc = nn.Linear(model_resnet.fc.in_features, len(class_na
odel_resnet = model_resnet.to(device)

5. Optimizer و Loss
riterion = nn.CrossEntropyLoss()
ptimizer = optim.Adam(model_resnet.fc.parameters(), lr=0.001)

التدریب .6
pochs = 5
or epoch in range(epochs):
  model_resnet.train()
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60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106

  running_loss, correct, total = 0.0, 0, 0

  for inputs, labels in dataloaders['train']:
      inputs, labels = inputs.to(device), labels.to(device)
      optimizer.zero_grad()
      outputs = model_resnet(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)

  print(f"Epoch {epoch+1}/{epochs} - Loss: {running_loss/len(datalo

test set التقییم على .7
odel_resnet.eval()
_true, y_pred, y_probs = [], [], []

ith torch.no_grad():
  for inputs, labels in dataloaders['test']:
      inputs = inputs.to(device)
      outputs = model_resnet(inputs)
      probs = nn.functional.softmax(outputs, dim=1)
      _, preds = torch.max(probs, 1)

      y_true.extend(labels.numpy())
      y_pred.extend(preds.cpu().numpy())
      y_probs.extend(probs.cpu().numpy())

_true = np.array(y_true)
_pred = np.array(y_pred)
_probs = np.array(y_probs)

التقاریر .8
rint("ü Classification Report:")
rint(classification_report(y_true, y_pred, target_names=class_names

rint("1 Confusion Matrix:")
rint(confusion_matrix(y_true, y_pred))

9. ROC Curve و AUC
_true_bin = label_binarize(y_true, classes=range(len(class_names)))

or i, class name in enumerate(class names):
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cpu :الجھاز المستخدم
عدد الفئات: 1
['lung_scc'] :أسماء الفئات
Epoch 1/5 - Loss: 0.0000 - Accuracy: 1.0000
Epoch 2/5 - Loss: 0.0000 - Accuracy: 1.0000
Epoch 3/5 - Loss: 0.0000 - Accuracy: 1.0000
Epoch 4/5 - Loss: 0.0000 - Accuracy: 1.0000
Epoch 5/5 - Loss: 0.0000 - Accuracy: 1.0000
---------------------------------------------------------------------------
UnidentifiedImageError                    Traceback (most recent call last)
/tmp/ipython-input-55-2688606112.py in <cell line: 0>()
     80 
     81 with torch.no_grad():
---> 82     for inputs, labels in dataloaders['test']:
     83         inputs = inputs.to(device)
     84         outputs = model_resnet(inputs)

7 frames
/usr/local/lib/python3.11/dist-packages/PIL/Image.py in open(fp, mode, formats)
   3570         warnings.warn(message)
   3571     msg = "cannot identify image file %r" % (filename if filename else fp)
-> 3572     raise UnidentifiedImageError(msg)
   3573 
   3574 

UnidentifiedImageError: cannot identify image file <_io.BufferedReader 
name='/content/drive/MyDrive/image_processing/lung_colon_image_set/dataset_fixed/test/lu

Next steps:

06
107
108
109
110
111
112
113
114
115
116
117

o  , c ass_ a e  e u e ate(c ass_ a es):
  fpr, tpr, _ = roc_curve(y_true_bin[:, i], y_probs[:, i])
  auc_score = roc_auc_score(y_true_bin[:, i], y_probs[:, i])
  plt.plot(fpr, tpr, label=f'{class_name} (AUC = {auc_score:.2f})'

lt.plot([0,1], [0,1], 'k--')
lt.title('ROC Curve - ResNet18')
lt.xlabel('False Positive Rate')
lt.ylabel('True Positive Rate')
lt.legend()
lt.show()

Explain error

   1
   2
   3

print("فئات موجودة في test set:", test_generator.class_indices)
print("القیم الحقیقیة في y_true:", np.unique(y_true))

test set: {'colon_image_sets': 0, 'lung_scc': 1} فئات موجودة في
y_true: [0] القیم الحقیقیة في
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   1
   2
   3
   4
   5
   6
   7
   8
   9
  10
  11
  12
  13
  14
  15
  16
  17
  18
  19
  20

from PIL import Image
import os

def remove_corrupted_images(directory):
    corrupted = 0
    for root, _, files in os.walk(directory):
        for file in files:
            if file.lower().endswith(('jpg', 'jpeg', 'png')):
                file_path = os.path.join(root, file)
                try:
                    img = Image.open(file_path)
                    img.verify()
                except Exception as e:
                    print(f"❌ حذف الصورة التالفة: {file_path}")
                    os.remove(file_path)
                    corrupted += 1
    print(f"\n✅ تم حذف {corrupted} صورة تالفة من {directory}")

remove_corrupted_images('/content/drive/MyDrive/image_processing/lung_colon_

content/drive/MyDrive/image_processing/lung_colon_image_set/data/ تم حذف 0 صورة تالفة من ✅
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   1
   2
   3
   4
   5
   6
   7
   8
   9
  10
  11
  12
  13
  14
  15
  16
  17
  18
  19
  20
  21

from torchvision import transforms

transform = {
    'train': transforms.Compose([
        transforms.Resize((224,224)),
        transforms.RandomHorizontalFlip(),
        transforms.ToTensor(),
        transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 0.225])
    ]),
    'val': transforms.Compose([
        transforms.Resize((224,224)),
        transforms.ToTensor(),
        transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 0.225])
    ]),
    'test': transforms.Compose([
        transforms.Resize((224,224)),
        transforms.ToTensor(),
        transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 0.225])
    ])
}

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

import os
import shutil
import random
from glob import glob

المسار الأصلي للصور #
source_root = '/content/drive/MyDrive/image_processing/lung_colon_im
destination_root = os.path.join(source_root, 'dataset_fixed')

نسب التقسیم #
train_ratio = 0.7
val_ratio = 0.15
test_ratio = 0.15

حذف المجلد إذا كان موجود لإعادة التقسیم من جدید (اختیاري) #
if os.path.exists(destination_root):
    shutil.rmtree(destination_root)
    print("✅ تم حذف المجلد القدیم dataset_fixed")

train / val / test إنشاء مجلدات #
splits = ['train', 'val', 'test']
for split in splits:
    os.makedirs(os.path.join(destination_root, split), exist_ok=True
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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

استكشاف الفئات في المجلد الأصلي #
class_dirs = glob(os.path.join(source_root, '*'))
class_dirs = [d for d in class_dirs if os.path.isdir(d) and 'dataset

for class_dir in class_dirs:
    dest_class_name = os.path.basename(class_dir)
    print(f"@ معالجة الفئة: {dest_class_name}")
    
    images = glob(os.path.join(class_dir, '*.jpeg')) + glob(os.path.
    random.shuffle(images)

    total = len(images)
    train_end = int(train_ratio * total)
    val_end = train_end + int(val_ratio * total)

    splits_images = {
        'train': images[:train_end],
        'val': images[train_end:val_end],
        'test': images[val_end:]
    }

    for split, split_images in splits_images.items():
        dest_dir = os.path.join(destination_root, split, dest_class_
        os.makedirs(dest_dir, exist_ok=True)
        for img in split_images:
            shutil.copy(img, dest_dir)

print("\n✅ تم التقسیم بنجاح إلى dataset_fixed")

dataset_fixed تم حذف المجلد القدیم ✅
lung_scc :معالجة الفئة @
colon_image_sets :معالجة الفئة @
dataset :معالجة الفئة @

dataset_fixed تم التقسیم بنجاح إلى ✅

   1
   2
   3
   4
   5

base_dir = '/content/drive/MyDrive/image_processing/lung_colon_image_set/data
train_dir = os.path.join(base_dir, 'train')
val_dir = os.path.join(base_dir, 'val')
test_dir = os.path.join(base_dir, 'test')

   1
   2
   3
   4

from tensorflow.keras.preprocessing.image import ImageDataGenerator

train_datagen = ImageDataGenerator(
    rescale=1./255,
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   5
   6
   7
   8
   9
  10
  11

    rotation_range=20,
    zoom_range=0.2,
    horizontal_flip=True
)

val_test_datagen = ImageDataGenerator(rescale=1./255)

   1
   2
   3
   4
   5
   6
   7
   8
   9

train_generator = train_datagen.flow_from_directory(
    train_dir, target_size=(150,150), batch_size=32, class_mode='categorical

val_generator = val_test_datagen.flow_from_directory(
    val_dir, target_size=(150,150), batch_size=32, class_mode='categorical')

test_generator = val_test_datagen.flow_from_directory(
    test_dir, target_size=(150,150), batch_size=32, class_mode='categorical'

Found 3500 images belonging to 3 classes.
Found 750 images belonging to 3 classes.
Found 750 images belonging to 3 classes.

   1
   2
   3
   4
   5
   6
   7
   8
   9
  10
  11
  12
  13
  14
  15
  16
  17
  18

from tensorflow.keras.models import Sequential
from tensorflow.keras.layers import Conv2D, MaxPooling2D, Flatten, Dense, Dro

model = Sequential([
    Conv2D(32, (3,3), activation='relu', input_shape=(150,150,3)),
    MaxPooling2D(2,2),
    Conv2D(64, (3,3), activation='relu'),
    MaxPooling2D(2,2),
    Conv2D(128, (3,3), activation='relu'),
    MaxPooling2D(2,2),
    Flatten(),
    Dense(128, activation='relu'),
    Dropout(0.5),
    Dense(train_generator.num_classes, activation='softmax')
])

model.compile(loss='categorical_crossentropy', optimizer='adam', metrics=['ac

/usr/local/lib/python3.11/dist-packages/keras/src/layers/convolutional/base_conv.py:107:
  super().__init__(activity_regularizer=activity_regularizer, **kwargs)
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   1
   2
   3
   4
   5
   6

history = model.fit(
    train_generator,
    validation_data=val_generator,
    epochs=10
)

/usr/local/lib/python3.11/dist-packages/keras/src/trainers/data_adapters/py_dataset_adap
  self._warn_if_super_not_called()
Epoch 1/10
110/110 ━━━━━━━━━━━━━━━━━━━━ 215s 2s/step - accuracy: 0.9853 - loss: 0.0541 - val_accura
Epoch 2/10
110/110 ━━━━━━━━━━━━━━━━━━━━ 200s 2s/step - accuracy: 1.0000 - loss: 0.0000e+00 - val_ac
Epoch 3/10
110/110 ━━━━━━━━━━━━━━━━━━━━ 209s 2s/step - accuracy: 1.0000 - loss: 0.0000e+00 - val_ac
Epoch 4/10
110/110 ━━━━━━━━━━━━━━━━━━━━ 207s 2s/step - accuracy: 1.0000 - loss: 0.0000e+00 - val_ac
Epoch 5/10
110/110 ━━━━━━━━━━━━━━━━━━━━ 199s 2s/step - accuracy: 1.0000 - loss: 0.0000e+00 - val_ac
Epoch 6/10
110/110 ━━━━━━━━━━━━━━━━━━━━ 205s 2s/step - accuracy: 1.0000 - loss: 0.0000e+00 - val_ac
Epoch 7/10
110/110 ━━━━━━━━━━━━━━━━━━━━ 201s 2s/step - accuracy: 1.0000 - loss: 0.0000e+00 - val_ac
Epoch 8/10
110/110 ━━━━━━━━━━━━━━━━━━━━ 198s 2s/step - accuracy: 1.0000 - loss: 0.0000e+00 - val_ac
Epoch 9/10
110/110 ━━━━━━━━━━━━━━━━━━━━ 199s 2s/step - accuracy: 1.0000 - loss: 0.0000e+00 - val_ac
Epoch 10/10
110/110 ━━━━━━━━━━━━━━━━━━━━ 206s 2s/step - accuracy: 1.0000 - loss: 0.0000e+00 - val_ac

   1
   2
   3

loss, acc = model.evaluate(test_generator)
print(f"✅ Test Accuracy: {acc*100:.2f}%")

24/24 ━━━━━━━━━━━━━━━━━━━━ 12s 491ms/step - accuracy: 1.0000 - loss: 0.0000e+00
✅ Test Accuracy: 100.00%

   1
   2
   3
   4
   5
   6
   7
   8
   9
  10
  11
  12

import os
from torchvision import datasets, transforms
from torch.utils.data import DataLoader

data_dir = '/content/drive/MyDrive/image_processing/lung_colon_image_set/data
import os

train_path = os.path.join(data_dir, 'train')

for folder in os.listdir(train_path):
    folder_path = os.path.join(train_path, folder)
    if os.path.isdir(folder_path):
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  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
  44
  45
  46
  47
  48
  49
  50
  51
  52
  53

        images = [img for img in os.listdir(folder_path) if img.lower().endsw
        print(f'{folder}: {len(images)} صور')

import shutil

wrong_folders = ['colon_image_sets', 'dataset']
for folder in wrong_folders:
    for split in ['train', 'val', 'test']:
        path = os.path.join(data_dir, split, folder)
        if os.path.exists(path):
            shutil.rmtree(path)
            print(f'❌ تم حذف المجلد الغیر صحیح: {path}')

transform = {
    'train': transforms.Compose([
        transforms.Resize((224,224)),
        transforms.RandomHorizontalFlip(),
        transforms.ToTensor(),
        transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 0.225])
    ]),
    'val': transforms.Compose([
        transforms.Resize((224,224)),
        transforms.ToTensor(),
        transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 0.225])
    ]),
    'test': transforms.Compose([
        transforms.Resize((224,224)),
        transforms.ToTensor(),
        transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 0.225])
    ])
}

batch_size = 32

datasets_full = {x: datasets.ImageFolder(os.path.join(data_dir, x), transform
dataloaders = {x: DataLoader(datasets_full[x], batch_size=batch_size, shuffle

class_names = dataloaders['train'].dataset.classes
print("عدد الفئات:", len(class_names))
print("أسماء الفئات:", class_names)

lung_scc: 3500 صور
colon_image_sets: 0 صور
dataset: 0 صور
content/drive/MyDrive/image_processing/lung_colon_image_set/dat/ :تم حذف المجلد الغیر صحیح ❌
content/drive/MyDrive/image_processing/lung_colon_image_set/dat/ :تم حذف المجلد الغیر صحیح ❌
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content/drive/MyDrive/image_processing/lung_colon_image_set/dat/ :تم حذف المجلد الغیر صحیح ❌
content/drive/MyDrive/image_processing/lung_colon_image_set/dat/ :تم حذف المجلد الغیر صحیح ❌
content/drive/MyDrive/image_processing/lung_colon_image_set/dat/ :تم حذف المجلد الغیر صحیح ❌
content/drive/MyDrive/image_processing/lung_colon_image_set/dat/ :تم حذف المجلد الغیر صحیح ❌
عدد الفئات: 1
['lung_scc'] :أسماء الفئات

   1
   2
   3
   4
   5
   6

datasets_full = {x: datasets.ImageFolder(os.path.join(data_dir, x), transform
dataloaders = {x: DataLoader(datasets_full[x], batch_size=batch_size, shuffle
class_names = dataloaders['train'].dataset.classes
print("عدد الفئات:", len(class_names))
print("أسماء الفئات:", class_names)

عدد الفئات: 1
['lung_scc'] :أسماء الفئات

   1
   2
   3
   4
   5
   6
   7
   8
   9
  10
  11
  12
  13
  14
  15
  16
  17
  18
  19
  20
  21
  22
  23
  24
  25
  26
  27
  28
  29

import os
from torchvision import datasets, transforms
from torch.utils.data import DataLoader

data_dir = '/content/drive/MyDrive/image_processing/lung_colon_image_set/data

transform = {
    'train': transforms.Compose([
        transforms.Resize((224,224)),
        transforms.RandomHorizontalFlip(),
        transforms.ToTensor(),
        transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 0.225])
    ]),
    'val': transforms.Compose([
        transforms.Resize((224,224)),
        transforms.ToTensor(),
        transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 0.225])
    ]),
    'test': transforms.Compose([
        transforms.Resize((224,224)),
        transforms.ToTensor(),
        transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 0.225])
    ])
}

batch_size = 32

datasets_full = {x: datasets.ImageFolder(os.path.join(data_dir, x), transform
dataloaders = {x: DataLoader(datasets_full[x], batch_size=batch_size, shuffle
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  30
  31
  32
  33
  34

class_names = dataloaders['train'].dataset.classes
print("عدد الفئات:", len(class_names))
print("أسماء الفئات:", class_names)

عدد الفئات: 1
['lung_scc'] :أسماء الفئات

   1
   2
   3
   4
   5
   6
   7
   8

from sklearn.metrics import classification_report, confusion_matrix

print("ü Classification Report:")
print(classification_report(y_true, y_pred, labels=np.unique(y_true)))

print("1 Confusion Matrix:")
print(confusion_matrix(y_true, y_pred))

ü Classification Report:
              precision    recall  f1-score   support

           2       1.00      1.00      1.00       750

    accuracy                           1.00       750
   macro avg       1.00      1.00      1.00       750
weighted avg       1.00      1.00      1.00       750

1 Confusion Matrix:
[[750]]
/usr/local/lib/python3.11/dist-packages/sklearn/metrics/_classification.py:407: UserWarn
  warnings.warn(

   1
   2
   3
   4
   5
   6
   7
   8
   9
  10
  11
  12
  13
  14

import matplotlib.pyplot as plt

plt.plot(history.history['accuracy'], label='Train Accuracy')
plt.plot(history.history['val_accuracy'], label='Val Accuracy')
plt.title('Model Accuracy')
plt.legend()
plt.show()

plt.plot(history.history['loss'], label='Train Loss')
plt.plot(history.history['val_loss'], label='Val Loss')
plt.title('Model Loss')
plt.legend()
plt.show()
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   1
   2

model.save('/content/drive/MyDrive/image_processing/lung_model_cnn.h5')
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WARNING:absl:You are saving your model as an HDF5 file via `model.save()` or `keras.savi

   1
   2
   3
   4
   5
   6
   7
   8
   9
  10
  11
  12
  13
  14
  15
  16
  17
  18
  19
  20
  21
  22
  23
  24
  25
  26
  27

from PIL import Image
import os

def remove_corrupted_images(directory):
    corrupted = 0
    for root, _, files in os.walk(directory):
        for file in files:
            if file.lower().endswith(('jpg', 'jpeg', 'png')):
                filepath = os.path.join(root, file)
                try:
                    img = Image.open(filepath)
                    img.verify()
                except Exception:
                    print(f"❌ حذف الصورة التالفة: {filepath}")
                    os.remove(filepath)
                    corrupted += 1
    print(f"\n✅ تم حذف {corrupted} صورة تالفة من {directory}")

base_dir = '/content/drive/MyDrive/image_processing/lung_colon_image_set/data

for split in ['train', 'val', 'test']:
    remove_corrupted_images(os.path.join(base_dir, split))

# Recreate the test_generator after removing corrupted images
test_dir = os.path.join(base_dir, 'test')
test_generator = val_test_datagen.flow_from_directory(
    test_dir, target_size=(150,150), batch_size=32, class_mode='categorical'

content/drive/MyDrive/image_processing/lung_colon_image_set/data/ تم حذف 0 صورة تالفة من ✅

content/drive/MyDrive/image_processing/lung_colon_image_set/data/ تم حذف 0 صورة تالفة من ✅

content/drive/MyDrive/image_processing/lung_colon_image_set/data/ تم حذف 0 صورة تالفة من ✅
Found 750 images belonging to 1 classes.

   1
   2

loss, acc = model.evaluate(test_generator)
print(f"✅ Test Accuracy: {acc*100:.2f}%")

/usr/local/lib/python3.11/dist-packages/keras/src/trainers/data_adapters/py_dataset_adap
  self._warn_if_super_not_called()
24/24 ━━━━━━━━━━━━━━━━━━━━ 13s 494ms/step - accuracy: 0.0000e+00 - loss: 692.6285
✅ Test Accuracy: 0.00%
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   1
   2
   3
   4
   5
   6
   7
   8
   9
  10
  11

import torch
import torchvision
from torchvision import datasets, transforms, models
from torch.utils.data import DataLoader
import torch.nn as nn
import torch.optim as optim
import matplotlib.pyplot as plt
import numpy as np
from sklearn.metrics import classification_report, confusion_matrix, roc_auc_
import os

   1
   2
   3
   4
   5
   6
   7
   8
   9
  10
  11
  12
  13
  14
  15
  16
  17
  18
  19
  20
  21
  22
  23
  24

data_dir = '/content/drive/MyDrive/image_processing/lung_colon_image_set/data

# Augmentation + Normalization
transform = {
    'train': transforms.Compose([
        transforms.Resize((224, 224)),
        transforms.RandomHorizontalFlip(),
        transforms.ToTensor(),
        transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 0.225])
    ]),
    'val': transforms.Compose([
        transforms.Resize((224, 224)),
        transforms.ToTensor(),
        transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 0.225])
    ]),
    'test': transforms.Compose([
        transforms.Resize((224, 224)),
        transforms.ToTensor(),
        transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 0.225])
    ]),
}

batch_size = 32

   1
   2
   3
   4
   5
   6
   7

import os

os.listdir('/content/drive/MyDrive/image_processing/lung_colon_image_set/data

import os
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   8
   9
  10
  11
  12
  13
  14
  15

train_path = '/content/drive/MyDrive/image_processing/lung_colon_image_set/da

for folder in os.listdir(train_path):
    folder_path = os.path.join(train_path, folder)
    if os.path.isdir(folder_path):
        print(f'ô {folder} یحتوي: {len(os.listdir(folder_path))} صور')

ô lung_scc یحتوي: 3500 صور

1
2
3
4
5
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

import torch
import torchvision
from torchvision import datasets, transforms, models
from torch.utils.data import DataLoader
import torch.nn as nn
import torch.optim as optim
import os
import matplotlib.pyplot as plt
import numpy as np
from sklearn.metrics import classification_report, confusion_matrix
from sklearn.preprocessing import label_binarize

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

data_dir = '/content/drive/MyDrive/image_processing/lung_colon_imag

transform = {
    'train': transforms.Compose([
        transforms.Resize((224,224)),
        transforms.RandomHorizontalFlip(),
        transforms.ToTensor(),
        transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 
    ]),
    'val': transforms.Compose([
        transforms.Resize((224,224)),
        transforms.ToTensor(),
        transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 
    ]),
    'test': transforms.Compose([
        transforms.Resize((224,224)),
        transforms.ToTensor(),
        transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 
    ])
}

batch size = 32
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36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

batch_size = 32

datasets_full = {x: datasets.ImageFolder(os.path.join(data_dir, x),
dataloaders = {x: DataLoader(datasets_full[x], batch_size=batch_siz
class_names = dataloaders['train'].dataset.classes

from torchvision.models import efficientnet_b0
model = efficientnet_b0(weights='DEFAULT')
model.classifier[1] = nn.Linear(model.classifier[1].in_features, le
model = model.to(device)

criterion = nn.CrossEntropyLoss()
optimizer = optim.Adam(model.parameters(), lr=0.001)

epochs = 5
for epoch in range(epochs):
    model.train()
    running_loss, correct, total = 0.0, 0, 0
    for inputs, labels in dataloaders['train']:
        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(0)

    print(f"Epoch {epoch+1}/{epochs} - Loss: {running_loss/len(data

model.eval()
y_true, y_pred, y_probs = [], [], []

with torch.no_grad():
    for inputs, labels in dataloaders['test']:
        inputs = inputs.to(device)
        outputs = model(inputs)
        probs = nn.functional.softmax(outputs, dim=1)
        _, preds = torch.max(probs, 1)

        y_true.extend(labels.cpu().numpy())
        y_pred.extend(preds.cpu().numpy())
        y_probs.extend(probs.cpu().numpy())

( )
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83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106

y_true = np.array(y_true)
y_pred = np.array(y_pred)
y_probs = np.array(y_probs)

print("ü Classification Report:")
print(classification_report(y_true, y_pred, target_names=class_name

print("1 Confusion Matrix:")
print(confusion_matrix(y_true, y_pred))

y_true_bin = label_binarize(y_true, classes=range(len(class_names))

for i, class_name in enumerate(class_names):
    fpr, tpr, _ = roc_curve(y_true_bin[:, i], y_probs[:, i])
    auc_score = roc_auc_score(y_true_bin[:, i], y_probs[:, i])
    plt.plot(fpr, tpr, label=f'{class_name} (AUC = {auc_score:.2f})

plt.plot([0,1], [0,1], 'k--')
plt.title('ROC Curve - EfficientNetB0')
plt.xlabel('False Positive Rate')
plt.ylabel('True Positive Rate')
plt.legend()
plt.show()
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Epoch 1/5 - Loss: 0.0000 - Accuracy: 1.0000
Epoch 2/5 - Loss: 0.0000 - Accuracy: 1.0000
Epoch 3/5 - Loss: 0.0000 - Accuracy: 1.0000
Epoch 4/5 - Loss: 0.0000 - Accuracy: 1.0000
Epoch 5/5 - Loss: 0.0000 - Accuracy: 1.0000
ü Classification Report:
              precision    recall  f1-score   support

    lung_scc       1.00      1.00      1.00       750

    accuracy                           1.00       750
   macro avg       1.00      1.00      1.00       750
weighted avg       1.00      1.00      1.00       750

1 Confusion Matrix:
[[750]]
/usr/local/lib/python3.11/dist-packages/sklearn/metrics/_classification.py:407: UserWarn
  warnings.warn(
/usr/local/lib/python3.11/dist-packages/sklearn/metrics/_ranking.py:1188: UndefinedMetri
  warnings.warn(
/usr/local/lib/python3.11/dist-packages/sklearn/metrics/_ranking.py:379: UndefinedMetric
  warnings.warn(

   1
   2
   3

criterion = nn.CrossEntropyLoss()
optimizer = optim.Adam(model.classifier[1].parameters(), lr=0.001)
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   1
   2
   3
   4
   5
   6
   7
   8
   9
  10
  11
  12
  13
  14

from torchvision.models import resnet18

weights pretrained مع ResNet18 تحمیل #
model_resnet = resnet18(pretrained=True)

تجمید الطبقات #
for param in model_resnet.parameters():
    param.requires_grad = False

تعدیل الطبقة الأخیرة حسب عدد الفئات #
num_ftrs = model_resnet.fc.in_features
model_resnet.fc = nn.Linear(num_ftrs, len(class_names))
model_resnet = model_resnet.to(device)

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

   1
   2
   3

criterion = nn.CrossEntropyLoss()
optimizer = optim.Adam(model_resnet.fc.parameters(), lr=0.001)

   1
   2
   3
   4
   5
   6
   7
   8
   9
  10
  11
  12
  13
  14
  15
  16
  17
  18
  19

from torchvision.models import efficientnet_b0
import torch.nn as nn

model = efficientnet_b0(weights='DEFAULT')

تعدیل الطبقة النھائیة حسب عدد الفئات #
model.classifier[1] = nn.Linear(model.classifier[1].in_features, len(class_na

# Freeze ًكل الطبقات أولا
for param in model.parameters():
    param.requires_grad = False

# Unfreeze آخر block + التصنیف
for name, param in model.named_parameters():
    if 'features.6' in name or 'classifier' in name:
        param.requires_grad = True

model = model.to(device)
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   1
   2

torch.save(model.state_dict(), 'fine_tuned_model.pth')

   1
   2
   3
   4

import torch.optim as optim

optimizer = optim.Adam(filter(lambda p: p.requires_grad, model.parameters())

   1
   2
   3
   4
   5
   6
   7
   8
   9
  10
  11
  12
  13
  14
  15
  16
  17
  18
  19
  20
  21

epochs = 5
for epoch in range(epochs):
    model.train()
    running_loss, correct, total = 0.0, 0, 0

    for inputs, labels in dataloaders['train']:
        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(0)

    print(f'Epoch {epoch+1}/{epochs}, Loss: {running_loss/len(dataloaders["t

Epoch 1/5, Loss: 0.0000, Accuracy: 1.0000
Epoch 2/5, Loss: 0.0000, Accuracy: 1.0000
Epoch 3/5, Loss: 0.0000, Accuracy: 1.0000
Epoch 4/5, Loss: 0.0000, Accuracy: 1.0000
Epoch 5/5, Loss: 0.0000, Accuracy: 1.0000

   1
   2
   3
   4
   5
   6
   7
   8
   9
  10

model.eval()
y_true, y_pred, y_probs = [], [], []

with torch.no_grad():
    for inputs, labels in dataloaders['test']:
        inputs = inputs.to(device)
        outputs = model(inputs)
        probs = nn.functional.softmax(outputs, dim=1)
        _, preds = torch.max(probs, 1)
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  11
  12
  13
  14

        y_true.extend(labels.cpu().numpy())
        y_pred.extend(preds.cpu().numpy())
        y_probs.extend(probs.cpu().numpy())

   1
   2

torch.save(model.state_dict(), 'fine_tuned_model.pth')

   1
   2
   3
   4
   5
   6
   7
   8

from sklearn.metrics import classification_report, confusion_matrix

print("ü Classification Report:")
print(classification_report(y_true, y_pred, target_names=class_names))

print("1 Confusion Matrix:")
print(confusion_matrix(y_true, y_pred))

ü Classification Report:
              precision    recall  f1-score   support

    lung_scc       1.00      1.00      1.00       750

    accuracy                           1.00       750
   macro avg       1.00      1.00      1.00       750
weighted avg       1.00      1.00      1.00       750

1 Confusion Matrix:
[[750]]
/usr/local/lib/python3.11/dist-packages/sklearn/metrics/_classification.py:407: UserWarn
  warnings.warn(

   1
   2
   3
   4
   5
   6
   7
   8
   9
  10
  11
  12
  13
  14
  15

from sklearn.preprocessing import label_binarize
from sklearn.metrics import roc_auc_score, roc_curve

y_true_bin = label_binarize(y_true, classes=range(len(class_names)))
y_probs = np.array(y_probs)

for i, class_name in enumerate(class_names):
    fpr, tpr, _ = roc_curve(y_true_bin[:, i], y_probs[:, i])
    auc_score = roc_auc_score(y_true_bin[:, i], y_probs[:, i])
    plt.plot(fpr, tpr, label=f'{class_name} (AUC = {auc_score:.2f})'

plt.plot([0,1], [0,1], 'k--')
plt.title('ROC Curve')
plt.xlabel('False Positive Rate')
plt.ylabel('True Positive Rate')
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/usr/local/lib/python3.11/dist-packages/sklearn/metrics/_ranking.py:1188: UndefinedMetri
  warnings.warn(
/usr/local/lib/python3.11/dist-packages/sklearn/metrics/_ranking.py:379: UndefinedMetric
warnings warn(

  16
  17

plt.legend()
plt.show()
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