import tensorflow as tf
from tensorflow.keras import layers, models
import matplotlib.pyplot as plt
import pathlib
import numpy as np

# 1. تحميل البيانات
url = "https://storage.googleapis.com/download.tensorflow.org/example_images/flower_photos.tgz"
data_dir = tf.keras.utils.get_file('flower_photos', origin=url, untar=True)
data_dir = pathlib.Path(data_dir)

# 2. تقسيم البيانات
batch_size = 32
img_height = 180
img_width = 180
seed = 123

train_ds = tf.keras.utils.image_dataset_from_directory(
    data_dir,
    validation_split=0.2,
    subset="training",
    seed=seed,
    image_size=(img_height, img_width),
    batch_size=batch_size)

val_ds = tf.keras.utils.image_dataset_from_directory(
    data_dir,
    validation_split=0.2,
    subset="validation",
    seed=seed,
    image_size=(img_height, img_width),
    batch_size=batch_size)

class_names = train_ds.class_names
print(f"عدد الأصناف: {len(class_names)} => {class_names}")

# 3. إعداد Augmentation
data_augmentation = tf.keras.Sequential([
    layers.RandomFlip("horizontal"),
    layers.RandomRotation(0.1),
    layers.RandomZoom(0.1),
])

# 4. بناء النموذج
model = models.Sequential([
    data_augmentation,
    layers.Rescaling(1./255),
    layers.Conv2D(32, 3, activation='relu'),
    layers.MaxPooling2D(),
    layers.Conv2D(64, 3, activation='relu'),
    layers.MaxPooling2D(),
    layers.Conv2D(128, 3, activation='relu'),
    layers.MaxPooling2D(),
    layers.Flatten(),
    layers.Dense(128, activation='relu'),
    layers.Dense(len(class_names))  # طبقة الإخراج بعدد الأصناف
])

model.compile(optimizer='adam',
              loss=tf.keras.losses.SparseCategoricalCrossentropy(from_logits=True),
              metrics=['accuracy'])

model.summary()

# 5. تدريب النموذج
epochs = 10
history = model.fit(train_ds, validation_data=val_ds, epochs=epochs)

# 6. عرض النتائج
acc = history.history['accuracy']
val_acc = history.history['val_accuracy']
loss = history.history['loss']
val_loss = history.history['val_loss']

epochs_range = range(epochs)
plt.figure(figsize=(12, 4))
plt.subplot(1, 2, 1)
plt.plot(epochs_range, acc, label='Train Accuracy')
plt.plot(epochs_range, val_acc, label='Val Accuracy')
plt.legend(loc='lower right')
plt.title('Accuracy')

plt.subplot(1, 2, 2)
plt.plot(epochs_range, loss, label='Train Loss')
plt.plot(epochs_range, val_loss, label='Val Loss')
plt.legend(loc='upper right')
plt.title('Loss')
plt.show()

# 7. حفظ النموذج
model.save("image_classifier_flowers.h5")
print("تم حفظ النموذج في image_classifier_flowers.h5")
