
# ======================================================
# AI-FlowersVision.ipynb — Fast Version
# ======================================================

# Phase 1 — Setup & Imports
# ------------------------------------------------------
!pip install -q tensorflow==2.14.1 matplotlib seaborn

import os
import tensorflow as tf
from tensorflow import keras
from tensorflow.keras import layers, models
import matplotlib.pyplot as plt
import seaborn as sns
from sklearn.metrics import classification_report, confusion_matrix
import numpy as np

# Mount Google Drive
from google.colab import drive
drive.mount('/content/drive')

# Dataset path
DATA_DIR = "/content/drive/MyDrive/Image_Classification_Project/flowers"
assert os.path.exists(DATA_DIR), f"Dataset not found: {DATA_DIR}"
print("✅ Dataset loaded from:", DATA_DIR)

IMG_SIZE = (160, 160)
BATCH_SIZE = 32
SEED = 42

# ======================================================
# Phase 2 — Splitting the Dataset
# ======================================================
# Automatically split dataset into training/validation/test
train_ds = tf.keras.utils.image_dataset_from_directory(
    DATA_DIR,
    validation_split=0.3,  # 30% reserved for val+test
    subset="training",
    seed=SEED,
    image_size=IMG_SIZE,
    batch_size=BATCH_SIZE
)

val_test_ds = tf.keras.utils.image_dataset_from_directory(
    DATA_DIR,
    validation_split=0.3,
    subset="validation",
    seed=SEED,
    image_size=IMG_SIZE,
    batch_size=BATCH_SIZE
)

# Further split validation/test (15% each)
val_batches = int(0.5 * len(val_test_ds))
val_ds = val_test_ds.take(val_batches)
test_ds = val_test_ds.skip(val_batches)

class_names = train_ds.class_names
n_classes = len(class_names)
print("Classes:", class_names)

# Prefetch for performance
AUTOTUNE = tf.data.AUTOTUNE
train_ds = train_ds.prefetch(buffer_size=AUTOTUNE)
val_ds = val_ds.prefetch(buffer_size=AUTOTUNE)
test_ds = test_ds.prefetch(buffer_size=AUTOTUNE)

# Show sample images
plt.figure(figsize=(10, 6))
for images, labels in train_ds.take(1):
    for i in range(9):
        plt.subplot(3, 3, i + 1)
        plt.imshow(images[i].numpy().astype("uint8"))
        plt.title(class_names[labels[i]])
        plt.axis("off")
plt.suptitle("Sample Training Images", fontsize=14)
plt.tight_layout()
plt.show()

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

# Visualize augmentation example
for images, _ in train_ds.take(1):
    plt.figure(figsize=(8, 8))
    for i in range(9):
        augmented = data_augmentation(images)
        ax = plt.subplot(3, 3, i + 1)
        plt.imshow(augmented[0].numpy().astype("uint8"))
        plt.axis("off")
    plt.suptitle("Augmented Samples", fontsize=14)
    plt.show()
    break

# ======================================================
# Phase 4 — Model Development (Fast Transfer Learning)
# ======================================================
base_model = tf.keras.applications.MobileNetV2(
    input_shape=IMG_SIZE + (3,),
    include_top=False,
    weights="imagenet"
)
base_model.trainable = False  # freeze for speed

inputs = keras.Input(shape=IMG_SIZE + (3,))
x = data_augmentation(inputs)
x = tf.keras.applications.mobilenet_v2.preprocess_input(x)
x = base_model(x, training=False)
x = layers.GlobalAveragePooling2D()(x)
x = layers.Dropout(0.3)(x)
outputs = layers.Dense(n_classes, activation="softmax")(x)
model = keras.Model(inputs, outputs)

model.compile(
    optimizer=keras.optimizers.Adam(1e-4),
    loss="sparse_categorical_crossentropy",
    metrics=["accuracy"]
)

model.summary()

# ======================================================
# Phase 5 — Training & Testing
# ======================================================
EPOCHS = 8  # small for fast execution
history = model.fit(
    train_ds,
    validation_data=val_ds,
    epochs=EPOCHS,
    verbose=2
)

# Plot accuracy/loss
plt.figure(figsize=(12,4))
plt.subplot(1,2,1)
plt.plot(history.history['accuracy'], label='Train Acc')
plt.plot(history.history['val_accuracy'], label='Val Acc')
plt.legend(); plt.title('Accuracy')
plt.subplot(1,2,2)
plt.plot(history.history['loss'], label='Train Loss')
plt.plot(history.history['val_loss'], label='Val Loss')
plt.legend(); plt.title('Loss')
plt.show()

# ======================================================
# Phase 6 — Model Evaluation
# ======================================================
loss, acc = model.evaluate(test_ds)
print(f"✅ Test Accuracy: {acc:.3f}")

# Collect predictions
y_true = []
y_pred = []
for images, labels in test_ds:
    preds = model.predict(images)
    y_true.extend(labels.numpy())
    y_pred.extend(np.argmax(preds, axis=1))

# Classification report
print("\nClassification Report:")
print(classification_report(y_true, y_pred, target_names=class_names))

# Confusion matrix
cm = confusion_matrix(y_true, y_pred)
plt.figure(figsize=(6,5))
sns.heatmap(cm, annot=True, fmt='d', xticklabels=class_names, yticklabels=class_names, cmap='Blues')
plt.xlabel('Predicted'); plt.ylabel('True')
plt.title('Confusion Matrix')
plt.show()

# ======================================================
# Phase 7 — Save Model (optional)
# ======================================================
SAVE_DIR = "/content/drive/MyDrive/Image_Classification_Project/models_fast"
os.makedirs(SAVE_DIR, exist_ok=True)
model.save(os.path.join(SAVE_DIR, "flowers_mobilenetv2_fast.h5"))
print("💾 Model saved to:", SAVE_DIR)

ERROR: Could not find a version that satisfies the requirement tensorflow==2.14.1 (from versions: 2.16.0rc0, 2.16.1, 2.16.2, 2.17.0rc0, 2.17.0rc1, 2.17.0, 2.17.1, 2.18.0rc0, 2.18.0rc1, 2.18.
0rc2, 2.18.0, 2.18.1, 2.19.0rc0, 2.19.0, 2.19.1, 2.20.0rc0, 2.20.0)
ERROR: No matching distribution found for tensorflow==2.14.1
Drive already mounted at /content/drive; to attempt to forcibly remount, call drive.mount("/content/drive", force_remount=True).
✅ Dataset loaded from: /content/drive/MyDrive/Image_Classification_Project/flowers
Found 4317 files belonging to 5 classes.
Using 3022 files for training.
Found 4317 files belonging to 5 classes.
Using 1295 files for validation.
Classes: ['daisy', 'dandelion', 'rose', 'sunflower', 'tulip']

Downloading data from https://storage.googleapis.com/tensorflow/keras-applications/mobilenet_v2/mobilenet_v2_weights_tf_dim_ordering_tf_kernels_1.0_160_no_top.h5
9406464/9406464 ━━━━━━━━━━━━━━━━━━━━ 2s 0us/step
Model: "functional_1"

┏━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━┳━━━━━━━━━━━━━━━━━━━━━━━━┳━━━━━━━━━━━━━━━┓
┃ Layer (type)                    ┃ Output Shape           ┃       Param # ┃
┡━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━╇━━━━━━━━━━━━━━━━━━━━━━━━╇━━━━━━━━━━━━━━━┩
│ input_layer_2 (InputLayer)      │ (None, 160, 160, 3)    │             0 │
├─────────────────────────────────┼────────────────────────┼───────────────┤
│ sequential (Sequential)         │ (None, 160, 160, 3)    │             0 │
├─────────────────────────────────┼────────────────────────┼───────────────┤
│ true_divide (TrueDivide)        │ (None, 160, 160, 3)    │             0 │
├─────────────────────────────────┼────────────────────────┼───────────────┤
│ subtract (Subtract)             │ (None, 160, 160, 3)    │             0 │
├─────────────────────────────────┼────────────────────────┼───────────────┤
│ mobilenetv2_1.00_160            │ (None, 5, 5, 1280)     │     2,257,984 │
│ (Functional)                    │                        │               │
├─────────────────────────────────┼────────────────────────┼───────────────┤
│ global_average_pooling2d        │ (None, 1280)           │             0 │
│ (GlobalAveragePooling2D)        │                        │               │
├─────────────────────────────────┼────────────────────────┼───────────────┤
│ dropout (Dropout)               │ (None, 1280)           │             0 │
├─────────────────────────────────┼────────────────────────┼───────────────┤
│ dense (Dense)                   │ (None, 5)              │         6,405 │
└─────────────────────────────────┴────────────────────────┴───────────────┘

 Total params: 2,264,389 (8.64 MB)

 Trainable params: 6,405 (25.02 KB)

 Non-trainable params: 2,257,984 (8.61 MB)

Epoch 1/8
95/95 - 804s - 8s/step - accuracy: 0.2465 - loss: 1.9501 - val_accuracy: 0.3797 - val_loss: 1.4558
Epoch 2/8
95/95 - 39s - 410ms/step - accuracy: 0.4308 - loss: 1.4479 - val_accuracy: 0.5578 - val_loss: 1.1313
Epoch 3/8
95/95 - 24s - 253ms/step - accuracy: 0.5708 - loss: 1.1194 - val_accuracy: 0.6656 - val_loss: 0.9051
Epoch 4/8
95/95 - 18s - 193ms/step - accuracy: 0.6234 - loss: 0.9844 - val_accuracy: 0.7078 - val_loss: 0.8067
Epoch 5/8
95/95 - 16s - 164ms/step - accuracy: 0.6827 - loss: 0.8644 - val_accuracy: 0.7875 - val_loss: 0.6762
Epoch 6/8
95/95 - 17s - 178ms/step - accuracy: 0.7048 - loss: 0.7923 - val_accuracy: 0.7875 - val_loss: 0.6383
Epoch 7/8
95/95 - 16s - 173ms/step - accuracy: 0.7263 - loss: 0.7374 - val_accuracy: 0.7891 - val_loss: 0.6017
Epoch 8/8
95/95 - 16s - 168ms/step - accuracy: 0.7376 - loss: 0.6932 - val_accuracy: 0.8188 - val_loss: 0.5617

21/21 ━━━━━━━━━━━━━━━━━━━━ 100s 5s/step - accuracy: 0.7987 - loss: 0.5839
✅ Test Accuracy: 0.795
1/1 ━━━━━━━━━━━━━━━━━━━━ 1s 1s/step
1/1 ━━━━━━━━━━━━━━━━━━━━ 0s 108ms/step
1/1 ━━━━━━━━━━━━━━━━━━━━ 0s 105ms/step
1/1 ━━━━━━━━━━━━━━━━━━━━ 0s 88ms/step
1/1 ━━━━━━━━━━━━━━━━━━━━ 0s 110ms/step
1/1 ━━━━━━━━━━━━━━━━━━━━ 0s 97ms/step
1/1 ━━━━━━━━━━━━━━━━━━━━ 0s 98ms/step
1/1 ━━━━━━━━━━━━━━━━━━━━ 0s 114ms/step
1/1 ━━━━━━━━━━━━━━━━━━━━ 0s 109ms/step
1/1 ━━━━━━━━━━━━━━━━━━━━ 0s 90ms/step
1/1 ━━━━━━━━━━━━━━━━━━━━ 0s 85ms/step
1/1 ━━━━━━━━━━━━━━━━━━━━ 0s 102ms/step
1/1 ━━━━━━━━━━━━━━━━━━━━ 0s 101ms/step
1/1 ━━━━━━━━━━━━━━━━━━━━ 0s 93ms/step
1/1 ━━━━━━━━━━━━━━━━━━━━ 0s 107ms/step
1/1 ━━━━━━━━━━━━━━━━━━━━ 0s 86ms/step
1/1 ━━━━━━━━━━━━━━━━━━━━ 0s 73ms/step
1/1 ━━━━━━━━━━━━━━━━━━━━ 0s 74ms/step
1/1 ━━━━━━━━━━━━━━━━━━━━ 0s 72ms/step
1/1 ━━━━━━━━━━━━━━━━━━━━ 0s 76ms/step
1/1 ━━━━━━━━━━━━━━━━━━━━ 1s 1s/step

Classification Report:
             precision    recall  f1-score   support

      daisy       0.85      0.81      0.83       110
  dandelion       0.88      0.84      0.86       153
       rose       0.74      0.72      0.73       108
  sunflower       0.78      0.83      0.80       126
      tulip       0.81      0.84      0.82       158

   accuracy                           0.81       655
  macro avg       0.81      0.81      0.81       655

weighted avg       0.81      0.81      0.81       655

In [2]:



WARNING:absl:You are saving your model as an HDF5 file via `model.save()` or `keras.saving.save_model(model)`. This file format is considered legacy. We recommend using instead the native Ke
ras format, e.g. `model.save('my_model.keras')` or `keras.saving.save_model(model, 'my_model.keras')`. 
💾 Model saved to: /content/drive/MyDrive/Image_Classification_Project/models_fast


